Av. 82 No. 10-62 Piso 6
Bogota
Colombia

Tel: +57 1 634 1500
Fax: +57 1 376 2211
www.bakermckenzie.com

Doctor

José Luis Salazar
SUPERINTENDENCIA DE INDUSTRIAY COMERCIO

Director de Division de Nuevas Creaciones | Aep——

! 1 M
Do de Dvitnde s o g RRERARARDAM
e ] TR o amoneser

Act. 523 RESPUESTA Folios: 26

Referencia: Expediente No. 12.073.457

Solicitud de Patente de Invencion titulada: “Material de malla abierta y
bolsas hechas del mismo” "
Solicitante: Volm Companies Inc.

RESPUESTA AL AUTO NOTIFICADO POR FIJACION EN LISTA
DEL 27 DE AGOSTO DE 2013, TRAMITE: 11, EVENTO: 378, ACTUACION: 519, OFICIO NO.

15634 (EXAMEN DE FONDO)

ALVARO CORREA ORDORNEZ, mayor de edad y vecino de Bogota D.C., identificado tal como
aparece al pie de mi firma, en mi caracter de apoderado de la sociedad en referencia, doy
respuesta al auto emanado por ese Despacho dentro del término de prérroga solicitado en mi

memorial 12-073457-00007-0000 de fecha 18 de noviembre de 2013:
1. Objeciones del Examinador

1.1. Reivindicaciones

1.1.1.  Con relacién a las reivindicaciones, su Despacho manifiesta que el
capitulo reivindicatorio no- es conciso porque contiene un excesivo nimero de

reivindicaciones independientes, lo cual hace dificil definir cual es el objeto que se busca
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proteger.

Se sugiere redactar las reivindicaciones independientes en dos partes, donde la primera parte
(preambulo) situe el objeto de la invencion dentro del contexto técnico, lo que se conoce y
no se reclama ningtn privilegio, y la segunda parte (parte caracteristica) donde se define
claramente lo que se considera novedoso y se desea proteger; éstas dos partes separadas por

expresiones tales como: caracterizado por, que comprende, o similares.

1.1.2. Se sugiere reemplazar la expresion: un tejido no tejido por: una tela

no tejida.

1.1.3. Las expresiones: "punto de fusién relativamente elevado”, "punto
de fusion relativamente bajo”, "suficientemente delgada”, reivindicaciones 1,2, 24, 31, 34,
36, 44, 50, 52, 55, 56, 66, 68, 71, 83, 107, 108, 118, 121, 124 y 126, son relativas, lo cual no
permite distinguir la invencién del estado de la técnica. Se sugiere sustituirlas por términos

O rangos concretos.

1.1.4.  Las siguientes expresiones y reivindicaciones: "el tejido tiene una
masa por unidad de drea menor que 30 g/m2 y un alargamiento en la ruptura no mayor que
alrededor de 50%, en el que el alargamiento en la ruptura se mide segin el estindar de
ASTM D 5034", reivindicacion 1; "el material de malla abierta tiene una masa por unidad
de drea menor que 30 g/m2 y una relacion de resistencia a masa en al menos una de las
direcciones de la maquina y transversal a la maquina de al menos 2,67 N/(g/m2), en el que
la resistencia se mide segun el estindar de ASTM D 5034", reivindicacién 2; - las
reivindicaciones 3 a 6 y 16 a 19; "formdndose la costura del extremo a partir de un cierre
que tiene una resistencia de al menos 2,5 N", reivindicacion 22; "y en el que el material de
malla abierta tiene una masa por unidad de drea menor que 20 g/m2 y una resistencia al
estallido de al menos 80 kPa, en el que la resistencia al estallido se mide segim el estindar
de ASTM D 3786", reivindicacién 24; las reivindicaciones 25 a 27; "y en el que el material
de malla abierta tiene una masa por unidad de drea menor que 30 g/m2 y un alargamiento
en la ruptura en al menos una de las direcciones de la mdquina y transversal a la mdquina
no mayor que alrededor de 50%, en el que el alargamiento en la ruptura se mide segun el
estdndar de ASTM D 5034", reivindicacion 31; las reivindicaciones 32 y 33; "y en el que el
material de malla abierta tiene una masa por unidad de drea menor que 30 gm2 y una

resistencia al desgarro en los puntos de interseccion de alrededor de 10 N, en el que la

2



resistencia al desgarro se establece en términos de fuerza de ruptura del material”,
reivindicacion 34; la reivindicacion 35; "cuando se apila una pluralidad de bolsas en un
apilamienio y se somete a una fuerza de 267 kN, el apilamiento contiene al menos 25
bolsas/cm"”, reivindicaciones 44 y 66; "teniendo una resistencia de al menos 2.5 N",
reivindicacion 45; las reivindicaciones 46 y 47; "un cierre que tiene una resistencia de al
menos 2,5 N”, reivindicaciones 48, 72 'y 77; "cuando se apila una pluralidad de las bolsas
en un apilamiento y se somete a una fuerza compresiva de 27,1 N, el apilamiento contiene
al menos 36,5 bolsas/cm”, reivindicaciones 50, 3, 18 y 124; las reivindicaciones 67, 73, 74 y
95; "y producir una costura que tiene una resistencia de costura de al menos 2,5 N",
reivindicacion 98; "con lo que la bolsa tiene una altura final entre el extremo inferior y el
nivel superior de articulos en la bolsa que es al menos 35% de la altura inicial”,
reivindicacion 101; y las reivindicaciones 102, 103, 111 y 125, se refieren a resultados a
alcanzar, no definiendo la invencion puesto que la reivindicacién incluiria no sélo la
solucion propuesta por el solicitante, sino todas las alternativas presentes o futuras que
lleguen a esos resultados. Se sugiere reemplazarlos por las caracteristicas estructurales, que
contribuyen a la obtencién de dichos efectos. Se recuerda que una reivindicacién no debe
estar caracterizada en términos de usos, funciones, resultados a obtener, efectos o ventajas.

Se recuerda que una reivindicacion de producto debe estar caracterizada por sus
caracteristicas técnicas estructurales, es decir su composicién (componentes y sus
proporciones), la disposicién de dichos componentes en el producto y/o los materiales de
dichos componentes. Mientras que una reivindicacién de método debe estar definida como
una serie de etapas secuenciales y I6gicas donde se transforma una materia fisica y las

condiciones de dichas etapas.

1.1.5.  La reivindicacién 2 presenta el siguiente error tipografico o de
traduccién: siendo al menos algunos de los filamentos filamentos que tienen. Se sugiere

remplazar la palabra subrayada por el término: compuestos.

1.1.6. Las siguientes expresiones y reivindicaciones: "en una direccion de
la maquina”, reivindicaciones 1y 29; "que se extiende en las direcciones de la mdquina y
transversal a la mdquina”, reivindicaciones 2, 31; 36, 53 a 56, 71, 76, 93, 97, 123 y 126;
"con relacion a la direccion transversal de la maquina”, reivindicacion 7; "que se extienden
en la direccion de la mdaquina”, reivindicaciones 8 y 15; las reivindicaciones 16 y 17; "en un

dngulo agudo con relacién a la direccion de la mdquina”, reivindicaciones 28, 65 y 113;
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"con relacion a la direccion transversal de la mdquina (...) que se extienden en la direccion
de la maquina”, reivindicacion 43; y "que se extiende en las direcciones de la maquina y
transversal a la mdquina (...) en un dngulo agudo con relacion a la direccion de la mdquina
(..) que se extienden al menos generalmente en paralelo entre si en la direccion de la
maquina”, reivindicacion 82, estan incorrectamente definidas en términos del proceso de
fabricacién del producto. Se requiere que sean retiradas del capitulo reivindicatorio. Se
recuerda que una reivindicacién de producto sélo puede ser definida en términos de su
proceso de fabricacion si: el producto es nuevo e inventivo y no se puede definir por sus

caracteristicas estructurales.

1.1.7.  Las expresiones: "estdn espaciados mds proximos entre si en una
seccion del tejido que en otra seccion del tejido”, reivindicacion 14; "estdn espaciados
Juntos mds proximos dentro de la costura del extremo que en una porcién del tejido que
estd espaciado de la costura del extremo”, reivindicacion 84; "estdn espaciados juntos en
una costura mds préximos que en una porcién de la cinta de tejido espaciada de esa
costura”, reivindicacion 117, son ambiguas, lo cual no permite distinguir la invencion del

estado de la técnica. Se requiere aclarar dichas expresiones.

1.1.8. Las expresiones: "estdn espaciados mds proximos entre si en una
seccion del tejido que en otra seccion del tejido", reivindicacion 14; "estdn espaciados '
Juntos mds proximos dentro de la costura del extremo que en una porcion del tejido que
estd espaciado de la costura del extremo”, reivindicacion 84; "estdn espaciados juntos en
una costura mds proximos que en una porcion de la cinta de tejido espaciada de esa
costura”, reivindicacion 117, son ambiguas, lo cual no permite distinguir la invencién del

estado de la técnica. Se requiere aclarar dichas expresiones.

1.1.9. Las expresiones: "al menos en parte”, "al menos una porcion", "al
menos en parte sustancial”, "al menos wuna porcion sustancial”, "al menos”,
reivindicaciones 20, 22, 23, 30, 36, 39, 40, 45, 49, 52, 59, 60, 76, 80, 81, 98, 104, 108, 121 a
124y 126, no limitan correctamente la invencion. Se sugiere especificarlas mediante rangos

de las caracteristicas tratadas.

1.1.10. La expresion: "un material de hoja”, reivindicaciones 22, 23, 49,

72, 94, 98, 107, 108, 121, 124 y 126, es muy general, lo cual no limita el alcance de la
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invencion. Se requiere especificar el tipo de material de que trata dichas reivindicaciones.

1.1.11. Términos tales como: "alrededor de”, reivindicaciones 51, 54, 55,
71, 107 y 126, 6 aproximadamente, son imprecisos, por lo cual no permiten distinguir la
invencién del estado de la técnica. Se sugiere sustituirlos por términos precisos o rangos

concretos.

1.1.12. Las reivindicaciones 90 y 91 no corresponden a caracteristicas del
producto a reivindicar en la reivindicacién independiente 87 ya que estas tratan del uso de

dicho producto (bolsa). Se requiere hacer la aclaracién pertinente.

1.11.13. Se sugiere indicar mediante los correspondientes nimeros entre
paréntesis, con referencia a las figuras, las principales partes del producto, esto para mejorar

la legibilidad del capitulo reivindicatorio.
1.2, Unidad de Invencién

Considera su Despacho con relacién a la unidad de invencién que la
solicitud no cumple con el requisito de unidad de invencién porque se refiere a 7 grupos

inventivos.

Grupo 1: Reivindicaciones 1 a 19, 24 a 29 y 31 a 35: relacionado con una
tela no tejida de malla abierta y un material de malla abierta que comprende filamentos
compuestos, porcion de soporte y porcion de union, cada porcién con diferente punto de
fusion, estando la porcién de unién de cada filamento compuesto unida térmicamente a

otros filamentos.

Grupo 2: Reivindicaciones 20 a 23, 30,36 a 56, 68 a 71, 107 a 121 y 126;

relacionado con bolsas que comprenden en parte el material de malla de abierta del grupo 1.

Grupo 3: Reivindicaciones 66 y 67; relacionado con una bolsa de un
material de malla abierta, donde no se especifica que sea el mismo material de malla abierta

del grupo 1.
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Grupo 4: Reivindicaciones 72 a 86, 94 a 97, 124 y 125; relacionado con
bolsas que comprenden una cinta de un material de hoja y un material de malla abierta,

donde no se especifica que sea el mismo material de malla abierta del grupo 1.

Grupo 5: Reivindicaciones 87 a 93; relacionado con una bolsa llena de
forma poligonal que comprende al menos en dos lados opuestos un material de malla

abierta, donde no se especifica que sea el mismo material de malla abierta del grupo 1.

Grupo 6: Reivindicaciones 98 a 100; relacionado con un método para

formar una costura de un extremo en una bolsa.

Grupo 7: Reivindicaciones 101 a 106; relacionado con un método de
llenado de una bolsa. Se le sugiere al solicitante restringir la materia a patentar en un solo
concepto comun inventivo especificando el avance tecnolégico sobre el estado de la técnica.
Esto se logra entre otras formas definiendo las caracteristicas esenciales de la invencién y
mostrando las otras caracteristicas particulares como dependientes, pero sin perjuicio de la
concision de las nuevas reivindicaciones tanto independientes como dependientes.

El solicitante también puede realizar una o mas de las divisionales de acuerdo a los grupos
de conceptos técnicos inventivos presentados en esta solicitud, esto claro, sin ampliar el

objeto inicial de la invencién.
1.3.  Novedad

El Examinador plantea que, después de realizada la busqueda de
anterioridades, encontré documentos que afectan la novedad de las reivindicaciones 1 a 13,

16 a 19,24 a29y 31 a 35 de la presente solicitud.

Particularmente, el Examinador considera que el documento EP1739220

(D1) afecta la novedad de la presente solicitud por cuanto:

- “(...) las caracteristicas esenciales de la tela no tejida de la reivindicacion

I habian sido divulgadas previamente en el documento DI, por lo tanto, la materia
reivindicada no es nueva.

(...) De acuerdo con la tabla anterior, las caracteristicas esenciales del

material de malla abierta de la reivindicacién 2 habian sido divulgadas previamente en el

6



* BAKER & MCKENZIE

documento D1, por lo tanto, la materia reivindicada no es nueva.

Por su parte, las reivindicaciones dependientes 7 a 13 no mencionan

alguna caracteristica que haga nueva la solicitud, por ende, tampoco .cumplen con lo
establecido en el mencionado articulo 16 de la Decision 486, ya que el documento DI las
anticipa de la siguiente forma: Reiv. 7: una pluralidad de hilos oblicuos 12 orientadas en
una inclinacion con respecto a unos hilos de urdimbre 11 y una pluralidad de hilos oblicuos
de ida 13 orientados en una inclinacién con respecto hilos de urdimbre 11 y a los hilos
oblicuos 12 (Pdrr. 25, Fig. 1); Reivs. 8 a 10: una pluralidad de hilos de urdimbre 11
orientados en la direccion de la urdimbre (Pdrr. 25); los hilos de urdimbre 11 estin
inicialmente en paralelo y unidos a una sola de las superficies de contacto entre los hilos
oblicuos 12 y los hilos oblicuos de ida 13, y luego, los hilos de urdimbre 11 se ponen en
paralelo y se unen al lado opuesto (Pdrr. 59); Reivs. 11y 12: el dngulo de cruce entre el
hilo de urdimbre 11 y el hilo de inclinacion 12 o hilo de inclinacion inversa 13 es
preferiblemente de 60 + 10 grados (Pdrr. 54, Figs. 5y 6); y Reiv. 13: la tela no tejida 10
tiene espaciados de igual forma el arreglo de los hilos de urdimbre 11, los hilos de
inclinacion 12 y los hilados de inclinacion inversa 13, y por lo tanto se logra un excelente
equilibrio sin variacion en la resistencia de la tela no tejida (Pdrr. 31).
De igual manera, las reivindicaciones dependientes 3 a 6, 16 a 19, 25 a 27, 32, 33 y 35 no
mencionan caracteristicas técnicas tangibles adicionales que puedan brindarle novedad al
objeto de la reivindicacion 2, puesto que estas se encuentran redactadas en términos de
resultados a obtener.

(...) las caracteristicas esenciales del material de malla abierta de la
reivindicacion 24 habian sido divulgadas prevzamente en el documento D1, por lo tanto, la
materia reivindicada no es nueva.

Por su parte, las reivindicaciones dependientes 28 y 29 no mencionan
alguna caracteristica que haga nueva la solicitud, por ende, tampoco cumplen con lo
establecido en el mencionado articulo 16 de la Decision 486, ya que el documento DI las
anticipa de la siguiente forma: Reiv. 28: una pluralidad de hilos oblicuos 12 orientadas en
una inclinacion con respecto a unos hilos de urdimbre 11 y una pluralidad de hilos oblicuos
de ida 13 orientados en una inclinacion con respecto hilos de urdimbre 3.1 y a los hilos
oblicuos 12 (Pdrr. 25, Fig. 1); y Reiv. 29: una pluralidad de hilos de urdimbre 11
orientados en la direccion de la urdimbre (Pdrr. 25); los hilos de wrdimbre 11 estdn
inicialmente en paralelo y unidos a una sola de las superficies de contacto entre los hilos
oblicuos 12 y los hilos oblicuos de ida 13, y luego, los hilos de urdimbre 11 se ponen en
paralelo y se unen al lado opuesto (Pdrr. 59).

(...) las caracteristicas esenciales del material de malla abierta de la
reivindicacion 31 habian sido divulgadas previamente en el documento DI, por lo tanto, la
materia reivindicada no es nueva.

(...) las caracteristicas esenciales del material de malla abierta de la
reivindicacion 34 habian sido divulgadas previamente en el documento D1, por lo tanto, la
materia reivindicada no es nueva...”
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2, Argumentos a favor de la patentabilidad de la solicitud

2.1. Reivindicaciones

En respuesta a las observaciones de su Despacho el solicitante ha decidido
presentar un nuevo capitulo reivindicatorio el cual atiende todas y cada una de las

observaciones siendo notoriamente mas limitado.

Por favor note que las reivindicaciones 1y 2 se han corregido en el nuevo
capitulo reivindicatorio para aclarar que el material que forma la porcién portadora del
filamento tiene un punto de fusién mayor que el material que forma la porcién de union.

Todos los términos y expresiones objetados se han eliminado del nuevo
texto de las reivindicaciones. La expresion "un tejido no tejido" se modifico por "una tela no
tejida" de acuerdo con su sugerencia. Todas las expresiones consideradas no claras,
imprecisas o ambiguas se han eliminado. Adicionalmente en las reivindicaciones se han
colocado los numerales entre paréntesis que se han considerado procedentes de acuerdo con

la solicitud de su Despacho.

En relacién con la observacién de su Despacho en el sentido de que aquellas
partes de las reivindicaciones que se definen en términos de masa por unidad de area o
elongacidn son resultados a alcanzar y que no definirian la invencién no resulta ser una
objecion fundada por cuanto dichas propiedades fisicas de la tela de la invencién son
cuantificables y no simplemente "resultados a alcanzar". No existe ninguna razén fundada
para prohibir la descripcién y reivindicacion de aspectos de un material en términos de sus
propiedades fisicas, particularmente cuando, tal como sucede aqui: 1) estdn bien definidas, y
2) pueden ser ficilmente medidas. Objetar estos términos y rechazar darles el peso que les
corresponde es andlogo a rechazar darle peso a limitaciones relacionadas con el tamafio y la

geometria del material reivindicado.

No obstante lo anterior, el solicitante ha decidido limitar cada una de estas
reivindicaciones agregando aspectos del material reivindicado del cual dependen estas

caracteristicas fisicas.



La solicitud tal como se present6 describe que la densidad de la tela por
unidad de 4rea se determina, en parte, por la composicién, grosor y ancho de los filamentos
individuales de cada capa, el espaciamiento entre los filamentos de urdimbre y la
inclinacién de los filamentos de trama. La abertura de la malla se incrementa con el
incremento de la inclinacién de los filamentos de trama y/o el incremento del espaciamiento
de los filamentos de urdimbre y de trama. En la medida en que la abertura de la malla se
incrementa la densidad de la malla disminuye. Por. lo tanto, los filamentos de una
composicion dada y de unas dimensiones dadas, 1a resistencia de 1a tela en la direccidn de la
maquina o de urdimbre es cuando menos generalmente proporcional al espaciamiento entre
los filamentos de urdimbre y a la inclinacion de los filamentos de trama con relacion a la
direccion de la maquina. La resistencia de la tela en la direccién en sentido transversal a la
direccién de la maquina o de trama es generalmente proporcional a la resistencia de las
uniones en las intersecciones de las varias capas e inversamente proporcional a la
inclinacion de los filamentos de trama con relacion a la direccién de la maquina. De acuerdo
con lo anterior estas reivindicaciones se han limitado, adicionalmente, para especificar que
"al menos una de" las siguientes caracteristicas es tal que la tela tiene la masa por 4rea

establecida y la elongacion en ruptura:

- la composicién de los filamentos individuales

- el grosor de los filamentos individuales

- el ancho de los filamentos individuales

- el nimero de filamentos que se intersectan por unidad de area

- el angulo de inclinacion de los filamentos con relacion a la
direccién de la maquina, y |

- la resistencia de los enlaces.

Noétese que no se reivindican valores numéricos especificos para cualquiera
de estas caracteristicas porque estos valores pueden y son muy amplios sobre una base
individual produciendo ain un cumplimiento con las limitaciones de las reivindicaciones,
dependiendo de los valores que se seleccionen para las caracteristicas restantes. Las
reivindicaciones resultantes podrian tener alguna amplitud, pero esa relativa amplitud no se

puede equiparar a indefinicion.

En relacion con las expresiones "en direccion de la maquina" y "en
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direccion transversal a la maquina" son utilizadas de manera rutinaria en la técnica para
designar la longitud y el ancho de un material de longitud indeterminada tal como el

material enrollado en un rollo Ver: http://www.merriam-

webster.com/dictionary/machine%20direction.

Ahora, con referencia a la observacion en el sentido de que en la
reivindicacién 14 la expresion "estan espaciados méas préximos entre si en una seccién del
tejido que en otra seccién del tejido" es ambigua, por favor note que esta expresién no es
ambigua. Por el contrario es totalmente clara. Esta reivindicacién esta dirigida a una tela en
la cual las distancias o intervalos entre filamentos o hebras adyacentes no son uniformes en
toda la tela sino, por el contrario, son mayores en una seccién de la tela que en otra. Esto
permite, por ejemplo, la produccién de una tela que sea mas fuerte en 4rea de alta tensién,
tal como en el extremo de cierre o inferior. Un lenguaje similar se puede ver en las
retvindicaciones 43, 84, 117. Por favor ver también renglén 4 de la pagina 45 hasta el
renglon 29 de la misma pégina de la solicitud internacional la cual incluye la declaracion

(Pagina 45, renglon 18 a pagina 45, rengléon 29):

"En una realizacion, las hebras 570 se disponen en la mitad inferior de la
bolsa 520, de forma que la distancia axial D es menor o igual a 0,5 L segiin se mide desde
el extremo inferior 522 de la bolsa 520. En otra realizacion, las hebras 570 se disponen en
un tercio inferior de la bolsa 520, de forma que la distancia axial D es menor o igual a 0,33
L segun se mide desde el extremo inferior 522 de la bolsa 520. En otra realizacion, las
hebras 570 se disponen en el cuarto inferior de la bolsa 520, de forma que la distancia

axial D es menor o igual a 0,25 L segin se mide desde el extremo inferior 522 de la bolsa
520."

2.2.  Unidad de invencién
En relacién con la falta de unidad de invencion, en el nuevo capitulo

reivindicatorio se han cancelado las reivindicaciones 20 a 23, 30 y 36 a 126. Por su parte

las reivindicaciones 24, 31 y 34 son dependientes de la reivindicacion 2.
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2.3. Novedad

La novedad de una solicitud esta legalmente definida en el Articulo 16 de la
Decision 486 asi: “una invencién se considerard nueva, cuando no estd comprendida en el
estado de la técnica. El estado de la técnica comprenderd todo lo que haya sido accesible
al publico por una descripcion escrita u oral, utilizacién, comercializacion o cualquier otro
medio antes de la fecha de presentacién de la solicitud de patente o, en su caso de la

prioridad reconocida...”

En virtud de la anterior definicion, consideramos que el documento D1 no

constituye documento del arte previo que afecte la novedad de la presente solicitud.

La objecién de las reivindicaciones en relacion a la referencia D1 por falta
de novedad y nivel inventivo tienen su origen en el rechazo de su despacho a considerar la
limitacion de las reivindicaciones con relacién a la masa por 4rea y la resistencia. Por las
razones establecidas anteriormente, se considera que estas limitaciones deben ser
completamente consideradas, mas particularmente cuando se consideran dentro del contexto
del resto de las reivindicaciones, tal como se propone dentro del nuevo capitulo
reivindicatorio. Estas caracteristicas claramente no estin expresamente descritas y no son

inherentes a la referencia D1.

La presente solicitud esta dirigida a una tela de malla abierta. En referencia
a las figuras representativas reproducidas, adelante una modalidad de ejemplo se hace de los
filamentos cruzados de urdimbre y de trama unidos, y de los cuales al menos algunos estan
conformados de un material compuesto que les permite aquellos filamentos estar unidos
técnicamente a los filamentos adyacentes en el punto de intercesion. La tela tiene una
combinacién novedosa y no obvia de peso ligero (que tiene una masa baja por unidad de

area) pero que tiene una muy alta proporcion de resistencia a masa.
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La combinacion de una masa baja por unidad de 4rea y una proporcioén de
alta resistencia con relacién a la masa del material reduce la huella de carbono asociada con
la fabricacién, transporte, y deshecho de los productos hechos del material, tal como las
bolsas producidas, dado que los productos requieren mas poca materia prima y ocupan
menos Volumeh. Tales productos, por lo tanto, requieren menos energia para su produccién
y manejo que los productos hechos de los materiales tradicionales, (ver solicitud
estadounidense pagina 3, reglones 1 a 9). El material también mantiene buena estabilidad
dimensional en términos de porcentaje de elongacién (solicitud estadounidense pagina 12,
reglones 22 a 26). La buena estabilidad dimensional permite a objetos tales como bolsas,
retener su forma después de llenarlo (solicitud estadounidense pagina 33, reglones 1 a 31y
figuras 22 y 23). La buena estabilidad dimensional también contribuye a la resistencia

porque el material es capaz de absorber golpes mas fuertes sin romperse.

Varias medidas para cuantificar estos beneficios se citan en las varias

reivindicaciones, especificamente:

- La tela tiene una masa por 4rea unitaria por menos de 30g/m’ una
elongacion de ruptura de no més de 50%, donde la elongacién de ruptura se mide con el
estandar ASTM D5034 (la reivindicacion independiente 1 y la reivindicacién dependiente

31 que dependen de la reivindicacién 2),
- El material de malla abierta tiene una masa por area unitaria de

menos 30g/m* y una proporcién de resistencia a masa en al menos una de las direcciones de

la maquina, o transversal de la maquina, de al menos 2,67 N (g/mz), donde la resistencia se

12
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mide de acuerdo con el ASTM estandar D5034 (reivindicacion independiente 2),

- El material de malla abierta tiene una masa por 4rea unitaria de

menos 20g/m’ (reivindicacién 3, dependiente de la 2),

- El material de malla abierta tiene una proporcion de resistencia a

masa de al menos 3, 30 N/(g/m?)(reivindicacién 5 dependiente de 1a 2,

- Cuando las tiras del material de malla abierta son puestas en la
parte superior una de otra para formar una pila y la pila se somete a una fuerza de
compresion de 27,1 N, la pila contiene por lo menos 160 tiras /cm (reivindicacién 17

dependiente de la 2),

- El material de malla abierta tiene un masa por 4rea unitaria de
menos de 20g/m” y una resistencia al estallido de al menos 80kPa, donde la resistencia al
estallido se mide de acuerdo con el estandar ASTM D3786 (reivindicacién dependiente 24,

dependiente de la reivindicacién 2),y

- El material de malla abierta tiene un masa por 4rea unitaria de
menos de 30/m’ y una resistencia al desgarro en los puntos de intercesion de mas de 10 N,
donde la resistencia al desgarro se establece en términos de fuerza de ruptura del material

(reivindicacion dependiente 34).

La referencia D1 es relevante solamente en la medida en que su tela se
forma de filamentos unidos que se cruzan y que parecen geométricamente similares a los del
solicitante. Sin embargo, esta tela se disefia con propésitos completamente diferentes y es
mucho més masiva que la tela de la invencién. La Gnica aplicacién préctica especifica
descrita en la referencia D1 es un material de hojuelas anti concreto. El peso no es de
preocupacién en tal material, la referencia D1 por el contrario enfatiza la combinacién de

buena plasticidad y buena flexibilidad. Ver péarrafo 7, 8 y 14.

En realidad, una persona medianamente versada en la técnica habria
reconocido que el material de la referencia D1, es significativamente mas pesado y grueso

que el material de la invencion, debido al hecho que las hilazas de compuesto tal como se
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describe en la referencia D1 se forman de filamentos en manojo que tienen cada uno una
configuracién de isla y funda. Los pérrafos 40 a 42 de la referencia D1 establecen que los
filamentos individuales tienen una finesa de un minimo absoluto de 100 dtex, y més tipica
de 500 a 3000 dtex. Los filamentos utilizados en la presente invencién tienen tipicamente un
grosor del orden de 40 a 200 micrémetros. Ver pagina 11, renglon 27 a pagina 12, renglén 3
de la solicitud estadounidense. En el ejemplo descrito, esto se traduce en una finesa de 40 a
50 dtex. Debido a esta diferencia, el material de la referencia D1 tipicamente tendra un
orden de magnitud mas pesado que el material de la invencién sobre una base de masa/area
unitaria y también sera mucho mis gruesa. Ademas, los filamentos trenzados circulares
descritos en la referencia D1 tienen una resistencia a la unién inferior sobre una base
volumétrica debido al hecho de que los filamentos trenzados circulares tienen un 4rea de
contacto mucho mas pequefia que los filamentos planos o rectangulares con la misma
circunferencia. Comparar la figura 2'con la referencia D1 con la figura 7 de la presente

solicitud.

Esta diferencia se cita especificamente en las nuevas reivindicaciones 127y
128. Como resultado es esta configuracion si uno fuera a intentar incrementar la finesa de
los filamentos de la referencia D1 para reducir su masa por area unitaria, la meta de la
referencia D1 de suministrar un material fuerte se frustraria. Se cree que hubiera sido
especificamente imposible lograr las proporciones de resistencia a masa reivindicadas

utilizando las configuraciones de hilaza compuesta descritas en la referencia D1.

También se ha descubierto, cuando un material de malla hecho de
filamentos rectangulares tal como se citan en las reivindicaciones 127 y 128, se utiliza para
bolsas para almacenar productos tales como papas o manzanas, los filamentos rectangulares

son mas suaves sobre los items almacenados que los filamentos circulares.
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Las caracteristicas reivindicadas tampoco se sugieren en la referencia D1.
Al citar una combinacién especifica de masa unitaria por debajo del valor citado
mencionados en las reivindicaciones 1 y 2, y la elongacién de ruptura por encima de los
valores citados, las reivindicaciones 1 y 2 citan una combinacién de una masa baja por 4rea
unitaria y una proporcion alta de resistencia a masa que es muy superior aquella presente en
cualquier tela conocida, incluyendo a aquellas descritas en la referencia D1. Como se
explico en la pagina 3, renglones 5-9 de la solicitud estadounidense, estd combinacién
reduce la huella de carbono asociada con la fabricacién, transporte, y deshecho de los
productos hechos del material, tales como las bolsas para producto, porque los productos
requieren mucho menos materia prima y generan menos volumen. Por lo tanto los
productos requieren menos energia para su produccién y manejo que los productos hechos

de materiales tradicionales.

La referencia D1 no se preocupa en lograr ninguno de estos beneficios, sino
por, el contrario, esta preocupada por la produccién de una tela fuerte, trabajable sin utilizar
un adhesivo para unir los filamentos individuales. Ver parrafo 10. El resultado deseado se
logra a través de la union de hilazas de compuestos especializadas que tienen una
construccién de nucleo y funda en la cual un nucleo de una resina con punto de fusion alto
esta rodeado por una funda de resina con punto de fusién bajo. No existe ninguna discusién
sobre minimizar la masa por area unitaria de la tela, ni existe la mas minima sugerencia de
que las propiedades del filamento y la tela se pudieran seleccionar para obtener una
proporcion de resistencia a masa, del orden requerido de las presentes reivindicaciones.
Varias de las reivindicaciones dependientes también se dirigen a otras propiedades de la tela

de la invencién no descritas en la referencia D 1 ni sugeridas por dicha referencia D1.

Por ejemplo, las reivindicaciones 16 y 17 cuantifican la "el beneficio de la
apilabilidad" de la tela de la invenci6n. La apilabilidad es una caracteristica importante para
muchos materiales porque, entre otras razones, los materiales o productos hechos al menos
en parte de ellos deben ser embarcados y almacenados. Cualquier otra cosa que sea igual, es
deseable que contenga mas materiales o productos en una pila de una altura dada con el fin
de incrementar el niimero de materiales o productos que se puedan embarcar y almacenar en
un volumen dado, reduciendo de esta manera el espacio de almacenamiento y reduciendo,

ademds, la huella de carbono de los materiales o productos en términos de sus costos de

15



BAKER & MCKENZIE

embarque. Ver renglones 10 a 15 de la pagina 18 de la solicitud estadounidense. Este

beneficio tal como se cuantifico en las reivindicaciones 16 y 17 no se describe o expresa

inherentemente ni tampoco se sugieren en la referencia D1.

Todas las nuevas reivindicaciones propuestas 31 a 36 diferencia

estructuralmente de manera inequivoca la invencién de la referencia D1. El examinador

estadounidense de la misma solicitud estuvo de acuerdo en que estas reivindicaciones eran

aceptables sobre la técnica anterior sobre la técnica anterior incluyendo la referencia D1.

Muchas caracteristicas discutidas anteriormente se mencionan en el

plegable anexo, el cual describe una versién comercial del material de la invencidn

comercializado por el solicitante bajo el nombre comercial "ULTRATECH".

En virtud de lo anterior, solicito que se acepten las razones expuestas en el presente

documento y en consecuencia, se otorgue el privilegio de patente de invencion para el

invento que se tramita en este expediente.

Atentamente,

ALNARO CORREA ORDONEZ

C.£0. No. 79.143.366 de Usaquén
T{P. 20.281

Anexos:

- Capitulo  reivindicatorio modificado conformado por 36
reivindicaciones.

- Patente estadounidense No. 12/899,771 (formato digital)

- Declaracién del sefior Corbett Hefner (formato digital)

- Copia de la accion oficial emitida por la Oficina de Patentes
Estadounidense para la solicitud No. 12/899,771 (formato digital)

- Copia de la respuesta a la accién oficial emitida por la Oficina de
Patentes Estadounidense para la solicitud No. 12/899,771 (formato digital)

- Plegable "ULTRATECH" (formato digital)

- Dos solicitudes divisionales (formato digital)

- Recibos por presentacion de solicitudes divisionales

BM_RAC/BOGDMS-#1856820-V1-P2012_000029-MEMORIAL_DE_RESPUESTA_AUTO_DE_FONDO.DOC
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REIVINDICACIONES SOLICITUD ORIGINAL 12.073.457

1.~ Una tela no tejida de malla abierta que comprende:

capas primera y segunda formadas a partir de filamentos (1,
2; 11, 12) que se cruzan entre si en un angulo agudo;

capas tercera y cuarta (3, 4; 13, 14) que se colocan fuera
de la primera capa y de la segunda capa, respectivamente,
formadndose cada una de las capas tercera y cuarta (3, 4; 13, 14)
a partir de filamentos (5, 6; 15, 16) que se extienden
generalmente en paralelo entre si en una direccién de la maquina
o urdimbre; caracterizada porque:

los filamentos (5, 6; 15, 16)de las capas tercera y cuarta
(3, 4; 13, 14) son filamentos compuestos que tienen una porcién
soporte (18) y una porcidén de unién (19, 21), en donde la porcién
soporte (18) se hace de un material que tiene un punto de fusién
élevado cuando se compara con el punto de fusién de un material
del cual se hace la porcién de unién (19, 21)estando la porciédn
de unidén (19, 21)de cada uno térmicamente unida a filamentos de
alguna otra capa, y porque

una de las composiciones de los filamentos individuales, el
grosor de los filamentos individuales, el ancho de los filamentos
individuales, el numero de filamentos que se cruzan por unidad de
area, el angulo de inclinacién de los filamentos con relacién a
la direccidén de la médquina o urdimbre y la resistencia de las
uniones es tal que la tela tiene una masa por unidad de A&rea
menor que 30 g/m2 Yy un alargamiento en la ruptura no mayor que
50%, en el que el alargamiento en la ruptura se mide segin el

estidndar de ASTM D 5034.

2.- Un material de malla abierta que se extiende en las

direcciones de la mdquina o urdimbre, 6y transversal a la maquina o

1852008-v1A\BOGDMS 1
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trama, comprendiendo el material de malla abierta: filamentos (1,
2, 3, 4; 11, 12, 13, 14) que se intersecan entre si, siendo
algunos de 1los filamentos compuestos que tienen una porcién
soporte (18) y una porcién de unién (19, 21), en donde 1la
porcidén soporte (18) se hace de un material que tiene un punto de
fusién elevado cuando se compara con un punto de fusién de un
material del cual se hace la porcién de unién (19, 21) estando la
porcidén de unidén (19, 21) de cada filamento compuesto unida
térmicamente a otros filamentos en algunos puntos de
interseccidén, caracterizado porque:

uno de la composicién de filamentos individuales, el grosor
de los filamentos individuales, el ancho de 1los filamentos
individuales, el nUmero de filamentos que se intersecan por
unidad de &rea, el &ngulo de inclinacién de los filamentos con
relacidén a la direccién de 1la mdquina o wurdimbre, y la
resistencia de tales uniones es tal que el material de. malla
ablerta tiene una masa por unidad de &rea menor que 30 g/m? Yy una
relacién de resistencia a masa en una de las direcciones de la
maquina o urdimbre y transversal a la maquina o trama de 2,67

N/(g/m?), en el que la resistencia se mide segin el estandar de

ASTM D 5034.

3.- El material de malla abierta de la reivindicacién 2,
caracterizado porque una de la composicién de filamentos, el
grosor de los filamentos individuales, el ancho de los filamentos
individuales, el numero de los filamentos que se intersecan por
unidad de &rea, el A&angulo de inclinacién de los filamentos con
relacidén a la direccidén de la madquina o urdimbre y la resistencia
de las uniones es tal que el material de malla abierta tiene una

masa por unidad de &rea menor que 20 g/m°.

4,~ El material de malla abierta de la reivindicacién 2,

1852008-v1A\BOGDMS 2
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caracterizado porque wuna de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el numero de los filamentos quer
se cruzan por unidad de area, el angulo de inclinacién de 1los
filamentos con relacién a la direccién de la maquina o.urdimbre y
la resistencia de las uniones es tal que el material de malla

abierta tiene una masa por unidad de &rea menor que 15 g/m’.

5.— El material de malla abierta de la reivindicacién 2,
caracterizado porque wuna de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el nuimero de los filamentos que
se cruzan por unidad de A&rea, el angulo de inclinacién de los
filamentos con relacién a la direccién de la maquina o urdimbre y
la resistencia de 1las uniones_es tal que el material de malla
abierta tiene una relacién de resistencia a masa de 3,30

N/ (g/m?) .

6.- El material de malla abierta de la reivindicacién 2,
caracterizado porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el numero de los filamentos que
se cruzan por unidad de 4&rea, el &ngulo de inclinacién de los
filamentos con relacién a la direccién de la maguina o urdimbre y
la resistencia de las uniones es tal que el material de malla
abierta tiene wuna relacién de resistencia a masa de 4,45

N/ (g/m?) .

7.- El material de malla abierta de la reivindicacién 2,
caracterizado porque el material de malla abierta es una tela no
tejida, y en el que los filamentos incluyen capas primera vy

segunda de filamentos de trama (1, 2) que se cruzan entre si en
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un angulo agudo con relacidén a la direccién transversal de 1la

maquina o trama.

8.- El material de malla abierta de la reivindicacién 7,
caracterizado porque 1los filamentos incluyen capas tercera y
cuarta (3, 4; 13, 14) de filamentos de urdimbre {5, 6) que se
extienden en la direccién de la méquina o urdimbre y que se
colocan fuera de la tercera capa y la segunda capa,
respectivamente, y en el que los filamentos de cada una de las
capas tercera y cuarta (3, 4; 13, 14) se extienden generalmente

en paralelo entre si en la direccién de la maquina o urdimbre.

9,.- El material de malla abierta de la reivindicacién 8,
caracterizado porque algunos de los filamentos de la tercera capa
estéan dispuestos de manera apilada con los filamentos

correspondientes de la cuarta capa.

10.-  El material de malla abierta de la reivindicacién 8,
caracterizado porque algunos de los filamentos de la tercera capa
estan dispuestos de una manera alternante con los filamentos

correspondientes de la cuarta capa.

11.- El material de malla abierta de la reivindicacién 8,

caracterizado porque el angulo agudo estd entre 20° y 70°.

12.- El material de malla abierta de la reivindicacién 8,

caracterizado porque el &angulo agudo esta entre 30° y 50°.

13.- El1 material de malla abierta de la reivindicacién 8,
caracterizado porque los filamentos de una de las capas tercera y
cuarta (3, 4; 13, 14) estan espaciados de forma uniforme entre si

a lo largo de toda la longitud del tejido.
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14.- El material de malla abierta de la reivindicacién 8,
caracterizado porque los filamentos de una de las capas tercera y
cuarta (3, 4; 13, 14) estdn espaciados mas préximos entre si en

una seccién del tejido que en otra seccién del tejido.

15.- El material de malla abierta de la reivindicacién 7,
caracterizado porque los filamentos incluyen capas tercera vy
cuarta (3, 4; 13, 14) de filamentos de urdimbre (5, 6) que se
extienden en la direccién de la maquina o urdimbre, siendo
algunos de los filamentos de una de las capas tercera y cuarta

(3, 4; 13, 14) no lineales.

16.- El material de malla abierta de la reivindicacién 2,
caracterizado porque el material de malla abierta es delgado_y
compresible que cuando las cintas del material de malla abierta
se depositan sobre la pérte superior una de otra para formar un
apilamiento y el apilamiento se somete a una fuerza compresiva de

27,1 N, el apilamiento contiene 160 cintas/cm.

17.- El material de malla abierta de la reivindicacién 16,
caracterizado porque el material de malla abierta es delgado Y
compresible que cuando las cintas del material de malla abierta
se depositan sobre la parte superior una de otra para formar un
apilamiento y el apilamiento se somete a una fuerza compresiva de

27,1 N, el apilamiento contiene 170 cintas/cm.

18.—‘ El material de malla abierta de la reivindicacién 2,
caracterizado porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el nuUmero de los filamentos que

se cruzan por unidad de 4rea, el &angulo de inclinacién de los
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filamentos con relacidén a la direccién de la maquina o urdimbre y
la resistencia de las uniones es tal que el material de malla
abierta tiene una masa por unidad de &rea menor que 20 g/m? y una
resistencia al estallido de 80 kPa, en el que la resistencia al

estallido se mide segin el estandar de ASTM D 3786.

19.- EI material de malla abierta de la reivindicacién 18,
caracterizado porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, ‘el ancho
de los filamentos individuales, el numero de los filamentos que
se cruzan por unidad de &rea, el &ngulo de inclinacién de 1los
filamentos con relacidén a la direcciédn de la madquina o urdimbre y
la resistencia de las uniones es tal que el material de malla

abierta tiene una resistencia al estallido de 100 kPa.

20.- EL material de malla abierto de la reivindicacién 2,
caracterizado porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el numero de los filamentos que
se cruzan por unidad de A&rea, el angulo de inclinacién de los
filamentos con relacién a la direccidén de la mdquina o urdimbre y
la resistencia de las uniones es tal que el material de malla
abierta tiene una masa por unidad de &rea menor que 20 g/m? y una
resistencia al estallido de 80 kPa, en el que la resistencia al

estallido se mide segun el estandar de ASTM D 3786.

21.- El material de malla abierta de la reivindicacién 20,
caracterizado porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el nuUmero de los filamentos que
se cruzan por unidad de &area, el &ngulo de inclinacién de 1los

filamentos con relacién a la direccidén de la madquina o urdimbre y
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la resistencia de las uniones es tal que el material de malla

abierta tiene una resistencia al estallido de 100 kPa.

22.- El material de malla abierta de la reivindicacién 20,
caracterizado - porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el numero de los filamentos que
se cruzan por unidad de 4&rea, el angulo de inclinacién de los
filamentos con relacién a la direccién de la madquina o urdimbre y
la resistencia de las uniones es tal que el material de malla

abierta tiene una resistencia al estallido de 120 kPa.

23.- El material de malla abierta de la reivindicacién 20,
caracterizado porque el material de malla abierta es una tela no
tejida que se extiende en las direcciones de la maquina o
urdimbre y transversal a la maquina o trama, y en el que el
tejido tiene una masa por unidad de &rea menor que 30 g/m’ y una
relacién de resistencia a masa en una de las direcciones de la
maquina o urdimbre y transversal a la maquina o trama de 2,67

N/ (g/m?) .

24.- El material de malla abierta de la reivindicacién 23,
caracterizado porque los filamentos incluyen capas primera vy
segunda formadas a partir de filamentos de trama (1, 2) que se
cruzan entre si en un angulo agudo con relacidén a la direccién de

la médquina o urdimbre.

25.- El material de ﬁalla abierta de la reivindicacién 24,
caracterizado porque los filamentos incluyen capas tercera vy
cuarta (3, 4; 13, 14) de filamentos de urdimbre (5, 6) que se
exti'enden en la direccién de la maquina o urdimbre, y que se

colocan fuera de 1la capa primera y de la capa segunda,
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respectivamente, en el que los filamentos de cada una de las
capas tercera y cuarta (3, 4; 13, 14) se extienden generalmente

en paralelo entre si en la direccidén de la maquina o urdimbre.

26.- El material de malla abierta de la reivindicacién 2,
caracterizado porque una de la composiciéh de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el numero de los filamentos que
se cruzan por unidad de &area, el angulo de inclinacién de 1los
filamentos con relacidén a la direccidén de la maquina o urdimbre y
la resistencia de las uniones es tal que el material de malla
abierto tiene un alargamiento en 1la ruptura en una de las
direcciones de la maquina o urdimbre y transversal a la maquina o
trama no mayor que 50%, en el que el alargamiento en la ruptura

se mide segun el estdndar de ASTM D 5034.

27.- El material de malla abierta de la reivindicacién 26,
caracterizado porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el numero de los filamentos que
se cruzan por unidad de &rea, el Aangulo de inclinacidén de 1los
filamentos con relacién a la direccién de la maquina o urdimbre y
la resistencia de las uniones es tal que el material de malla
abierta tiene un alargamiento en la ruptura en una de las
direcciones de la maquina o urdimbre y transversal a la maquina o

trama no mayor gue 40%.

28.- El material de malla abierta de la reivindicacién 26,
caracterizado porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el numero de los filamentos que

se cruzan por unidad de A&rea, el &ngulo de inclinacién de los
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filamentos con relacién a la direccién de la madquina o urdimbre y
la resistencia de las uniones es tal que el material de malla
abierta tiene un alargamiento en la ruptura en una de las
direcciones de la maquina o urdimbre y transversal a la maquina o

trama no mayor que 30%.

29.- El material de malla abierta de la reivindicacién 2,
caracterizado porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el numero de los filamentos que
se cruzan por unidad de &rea, el &ngulo de inclinacién de 1los
filamentos con relacién a la direccién de la madquina o urdimbre vy
la resistencia de las uniones es tal que el material tiene una
resistencia al desgarro en los puntos de interseccién de 10 N, en
el que la resistencia al desgarro se establece en términos de

fuerza de ruptura del material.

30.- El material de malla abierta de la reivindicacién 29,
caracterizado porque una de la composicién de filamentos
individuales, el grosor de los filamentos individuales, el ancho
de los filamentos individuales, el numero de los filamentos que
se cruzan por unidad de Aarea, el angulo de inclinacién de 1los
filamentos con relacidén a la direccién de la maquina o urdimbre y
la resistencia de las uniones es tal que el material de malla
abierta tiene wuna resistencia al desgarro en los puntos de

interseccidén de 15 N.
31.- El material de malla abierta de la reivindicacién 1,

caracterizado porque cada uno de los filamentos compuestos es

generalmente rectangular en la seccidédn transversal.

1852008-v1A\BOGDMS 9



32.- El material de malla abierto de la reivindicacién 2,
caracterizado porque cada uno de los filamentos es generalmente

rectangular en la seccidn transversal.

33.- El material de malla abierta de la reivindicacién 8,

en donde uno de los filamentos de urdimbre (5, 6) vy los

filamentos de trama (1, 2) se forman de un filamento no
compuesto.
34.- El material de malla abierto de la reivindicacién 2,

en donde los filamentos de trama (1, 2) y urdimbre (5; 6) tienen

cada uno un grosor de entre 40 y 200 micrémetros.

35.- E1l material de malla abierto de la reivindicacién 34,
en donde los filamentos de trama (1, 2) y urdimbre (5, 6) tienen
cada uno un grosor de entre 60 y 150 micrbémetros.

36.- El material de malla abierto de la reivindicacién 2,

en donde los filamentos de trama (1 ,2) y urdimbre (5, 6) tienen

cada uno un grosor de entre 10 y 35 pm.

BM_RAC/BOGDMS-#1852008-V1-P2012_000029-NUEVO_CAPITULO_REIVINDIC ATORIO_PARA_RESP__ACC__OFIC__DE_FONDO.DOCX
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1. Applicant’s election without traverse of claims 1-35 in the reply filed on 11/13/12
is acknowledged.

It is noted that claims 20-23, 30 are also drawn to a bag and thus claims 20-23, 30 are
grouped with Group Il and the non-elected invention of a bag.

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

3. Claims 1-19, 24-29, 31-35 are rejected under 35 U.S.C. 103(a) as being
unpatentable over EP 1,739,220 in view of WO 99/15418. EP ‘220 discloses a
laminated fabric comprising first and second layers formed from filaments that cross
each other at acute angles and third and fourth layers which extend at least generally in
parallel with one another in a machine direction. See figure 1 and paragraphs 0055 and
0057. The filaments of the layers are sheath core fibers having a core having a higher
melting point and a sheath having a lower melting point. See paragraph 0010. The
fibers of the layers can be evenly spaced or not and the spacing can be selected in
order to optimize strength and plasticity in the fabric. See paragraphs 0031 -0032. The
stacked warp yarns as shown in figure 9 can be alternately bonded on one or the
opposite contact yarn. EP ‘220 differs from the claimed invention because it does not
disclose the claimed basis weights of the fabric and does not disclose the breaking
elongation, the strength to mass ratio, the property of how many strips of the mess

would be obtained when the stack is subjected to a compressive force of 27.1 N, the
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burst strength or tear strength. However, with regard to the basis weight WO '418
teaches suitable basis weights for open mesh fabrics formed by cross plies of conjugate
fibers. WO '418 teaches fabrics having weights of about 16-28 grams per square meter
which would render obvious the claimed values of less than 15-30 grams per square
meter, since once of ordinary skill in the art would expect a fabric having a basis weight
of 16 to be roughly the same as a fabric of 15 grams per square meter. Further, EP
‘220 teaches selected the spacing and size of the flaments in order to optimize strength
of the fabric. See paragraphs 0031-0032. Therefore, it would have been obvious to
have formed the fabric of EP ‘220 so that it had a strength and therefore a basis weight
suitable for its intended use, and in view of the teaching of WO '418 that such cross laid
bonded fabrics having basis weights of about 16-28 grams per meter square were
useful as bags. With regard to the properties of breaking elongation, the strength to
mass ratio, the property of how many strips of the mess would be obtained when the
stack is subjected to a compressive force of 27.1 N, the burst strength and tear
strength, since EP ‘220 teaches employing the same type of fibers such as sheath core
fibers, and teaches orienting the fibers in the same way and forming the fabric by heat
bonding in the same way as the claimed fabric, it is reasonable to expect that either the
properties as claimed would necessarily be present or else that it would have been
obvious to have selected the denier, material and spacing of the filaments of the layers
in order to arrive at a fabric having the desired strength, elongation, etc., as taught at

paragraphs 0031-0033 of EP '220.
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4. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Debbas et al, U.S. Patent No. 3,993,812 teaches cross laminated
nonwoven fabrics suitable for use in forming bags, comprising two inner plies at acute
angles to each other and two outer plies wherein the orientation of the plies is not
critical relative to the other plies, but wherein each ply comprises continuous parallel

fibers.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Elizabeth M. Cole whose telephone number is (571)
272-1475. The examiner may be reached between 6:30 AM and 6:00 PM Monday
through Wednesday, and 6:30 AM and 2 PM on Thursday.

The examiner’s supervisor Angela Ortiz may be reached at (571) 272-1206.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR
only. For more information about the PAIR system, see http://pair-direct.uspto.gov.
Should you have questions on access to the Private PAIR system, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free).

The fax number for all official faxes is (571) 273-8300.

/Elizabeth M. Cole/
Primary Examiner, Art Unit 1789
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RESPONSE TO NON-FINAL OFFICE ACTION MAILED MARCH 27, 2013

Mail Stop Amendment
Commissioner for Patents
Post Office Box 1450
Alexandria, VA 22313-1450

Dear Sir:

The following is in response to the non-final Office Action mailed March 27, 2013.

Please amend the above-identified application as follows.

Amendments to the Claims begins on page 2 of this paper.

Remarks begin on page 10 of this paper.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application.
1. (Original) An open mesh non-woven fabric comprising:
first and second layers formed from filaments that cross one another at an acute
angle;

third and fourth layers that are disposed outside of the first layer and the second
layer, respectively, each of the third and fourth layers being formed from filaments that
extend at least generally in parallel with one another in a machine direction,

wherein the filaments of at least the third and fourth layers are composite
filaments having a carrier portion of a relatively high melting point and a bonding portion
of a relatively low melting point, the bonding portion of each being thermally bonded to
filaments of at least one other layer, and wherein

the fabric has a mass per unit area of less than 30 g/m*and a breaking elongation
of no more than about 50%, where breaking elongation is measured in accordance with

ASTM standard D 5034.

2, (Original) An open mesh material extending in machine and cross machine directions, the
open mesh material comprising: filaments that intersect one another, at least some of the
filaments being composite filaments having a carrier portion of a relatively high melting point
and a bonding portion of a relatively low melting point, the bonding portion of each composite

filament being thermally bonded to other filaments at at least some points of intersection,

{00650039.D0C /2 }
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wherein the open mesh material has a mass per unit area of less than 30 g/m” and a strength to

mass ratio in at least one of the machine and cross machine directions of at least 2.67 N/(g/m?),

where strength is measured in accordance with ASTM standard D 5034.

3 (Original) The open mesh material of claim 2, wherein the open mesh material has a mass

per unit area of less than 20 g/m?.

4, (Original) The open mesh material of claim 2, wherein the open mesh material has a mass

per unit area of no more than 15 g/m®.

5, (Original) The open mesh material of claim 2, wherein the open mesh material has a

strength to mass ratio of at least 3.30 N/(g/m?).

6. (Original) The open mesh material of claim 2, wherein the open mesh material has a

strength to mass ratio of at least 4.45 N/(g/m?).

7. (Original) The open mesh material of claim 2, wherein the open mesh material is a non-
woven fabric, and wherein the filaments include first and second layers of weft filaments that

cross one another at an acute angle relative to the cross machine direction.

8. (Original) The open mesh material of claim 7, wherein the filaments include third and
fourth layers of warp filaments that extend in the machine direction and that are disposed outside
of the first layer and the second layer, respectively, and wherein the filaments of each of the third

and fourth layers extend at least generally in parallel with one another in the machine direction.

{00650039.DOC/ 2}
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9. (Original) The open mesh material of claim 8, wherein at least some of the filaments of

the third layer are arranged in a stacked manner with corresponding filaments of the fourth layer.

10. (Original) The open mesh material of claim 8, wherein some of the filaments of the third

layer are arranged in an alternating manner with corresponding filaments of the fourth layer.

L1 (Original) The open mesh material of claim 8, wherein the acute angle is between 20° and
70°.
12.  (Original) The open mesh material of claim 8, wherein the acute angle is between 30° and
50°.
13. (Original) The open mesh material of claim 8, wherein the filaments of at least one of the

third and fourth layers are spaced relatively evenly from one another along the entire length of

the fabric.

14. (Original) The open mesh material of claim 8, wherein filaments of at least one of the
third and fourth layers are spaced closer together in one section of the fabric than in another

section of the fabric.

15, (Original) The open mesh material of claim 7, wherein the filaments include third and
fourth layers of warp filaments that extend in the machine direction, at least some of the

filaments of at least one of the third and fourth layers being non-linear.

{00650039.D0C/ 2 }
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16. (Original) The open mesh material of claim 2, wherein, when strips of the open mesh

material are laid on top of one another to form a stack and the stack is subjected to a compressive

force of 27.1 N, the stack contains at least 160 strips/cm.

17 (Original) The open mesh material of claim 16, wherein, when strips of the open mesh
material are laid on top of one another to form a stack and the stack is subjected to a compressive

force of 27.1 N, the stack contains at least 170 strips/cm.

18. (Original) The open mesh material of claim 2, wherein the open mesh material has a mass
per unit area of less than 20 g/m* and a burst strength of at least 80 kPa, where burst strength is

measured in accordance with ASTM standard D 3786.

19. (Original) The open mesh material of claim 18, the open mesh material has a burst

strength of at least100 kPa.

20. —23. (Canceled)

24.  (Original) An open mesh material comprising: filaments that intersect one another, at
least some of the filaments being composite filaments having a carrier portion of a relatively
high melting point and a bonding portion of a relatively low melting point, the bonding portion
of each composite filament being thermally bonded to other filaments at at least some points of
intersection, and wherein the open mesh material has a mass per unit area of less than 20 g/m’
and a burst strength of at least 80 kPa, where burst strength is measured in accordance with

ASTM standard D 3786.
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25, (Original) The open mesh material of claim 24, wherein the open mesh material has a

burst strength of at least100 kPa.

26. (Original) The open mesh material of claim 24, wherein the open mesh material has a

burst strength of at least 120 kPa.

27. (Original) The open mesh material of claim 24, wherein the open mesh material is a non-
woven fabric that extends in machine and cross machine directions, and wherein the fabric has a
mass per unit area of less than 30 g/m” and a strength to mass ratio in at least one of the machine

and cross machine directions of at least 2.67 N/(g/m°).

28. (Original) The open mesh material of claim 27, wherein the filaments include first and

second layers formed from weft filaments that cross one another at an acute angle relative to the

machine direction.

29. (Original) The open mesh material of claim 28, wherein the filaments include third and
fourth layers of warp filaments that extend in the machine direction and that are disposed outside
of the first layer and the second layer, respectively, wherein the filaments of each of the third and

fourth layers extend at least generally in parallel with one another in the machine direction.

30.  (Canceled)
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31.  (Original) An open mesh material comprising:
filaments that intersect one another, at least some of the filaments being

composite filaments having a carrier portion of a relatively high melting point and a
bonding portion of a relatively low melting point, the bonding portion of each composite
filament being thermally bonded to other filaments at at least some points of intersection,
wherein the open mesh material extends in machine and cross machine directions, and
wherein the open mesh material has a mass per unit area of less than 30 g/m? and a
breaking elongation in at least one of the machine and cross machine directions of no
more than about 50%, where breaking elongation is measured in accordance with ASTM

standard D 5034.

32. (Original) The open mesh material of claim 31, wherein the open mesh material has a

breaking elongation in at least one of the machine and cross machine directions of no more than

about 40%.

33, (Original) The open mesh material of claim 31, wherein the open mesh material has a

breaking elongation in at least one of the machine and cross machine directions of no more than

about 30%.
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34.  (Original) An open mesh material comprising:
filaments that intersect one another, at least some of the filaments being
composite filaments having a carrier portion of a relatively high melting point and a
bonding portion of a relatively low melting point, the bonding portion of each composite
filament being thermally bonded to other filaments at at least some points of intersection,
and wherein the open mesh material has a mass per unit area of less than 30 g/m” and tear
strength at the points of intersection of over 10 N, where tear strength is stated in terms of

material breaking force.

35, (Original) The open mesh material of claim 34, wherein the open mesh material has a tear

strength at the points of intersection of over 15 N.

36-126. (Cancelled).

127. (New) The open mesh material of claim 2, wherein each of the composite filaments is

generally rectangular in transverse cross section.

128. (New) The open mesh material of claim 127, wherein each of the filaments is generally

rectangular in transverse cross section.

129. (New) The open mesh material of claim 8, wherein one of the warp filaments and the
weft filaments are formed from a composite material and the other of the warp filaments and the

weft filaments is formed from a non-composite filament.
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130.  (New) The open mesh material of claim 2, wherein the warp and weft filaments each

have a thickness of between 40 and 200 microns.

131. (New) The open mesh material of claim 130, wherein the warp and weft filaments each

have a thickness of between 60 and 150 microns.

132.  (New) The open mesh material of claim 2, wherein the warp and weft filaments each

have a thickness of between 10 and 35 pm.

{00650039.D0C / 2 }
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REMARKS
Claims 20-23, 30, and 36-126 have been canceled. Claims 127-132 have been added.

Claims 1-19, 24-29, 31-35, and 127-132 are pending and presented for review.

1. Confirmation of Election

Applicants hereby confirm the prior election claims 1-35 for examination. Non-elected
claims 36-126 have been canceled without disclaimer or prejudice. Applicants reserve the right

to file a divisional application for the subject matter of these claims.

2. Interview Summary

Applicants and applicants' representative wish to thank Examiner Cole for her courtesy
during the personal interview with applicants’ representative and Corbett Hefner on June 19,
2013. During this interview, applicants’ proposed to amend the claims and add new claims as
now amended and added. Samples of various materials were shown to the Examiner, and
applicants’ representative and Mr. Hefner explained why they felt the claims were allowable
over the prior art of record. Examiner Cole agreed that new dependent claims 107-112 (now
presented as claims 127-132, with a typographical error having been corrected in claim 132) are
allowable and that she would be inclined to favorably consider the remaining claims upon

submission of signed declarations demonstrating the non-obviousness of the invention.

3. Rejections Based on Prior Art

Claims 1-19, 24-29, and 31-35 stand rejected as being obvious over EP 1,739,220 to
Kasai (“Kasai”) in view of WO 99/15418 to Rusert (“Rusert ‘418”). As explained during the

interview, this rejection is respectfully traversed.
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The present application directed to an open mess fabric. Referring to the representative
figures reproduced below, an exemplary embodiment is made from bonded crossing warp and
weft filaments, and least some of which are formed from a composite material that permits those
filaments be thermally bonded to adjacent filaments at point of intersection. The fabric has a
novel-and non-obvious combination of being lightweight (having a low mass per unit area) but
having a very high strength to weight ratio. In addition, because it is made from crossing heat-
bonded strands rather than a split and stretched films (such as CLAF®, discussed below), it has a
wide range of applications because the openness can be easily varied.
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- FIG. 7

The combination of low mass per unit area and high strength-to-mass ratio of the material
reduces the carbon footprint associated with manufacturing, transporting, and disposing of
products made from the material, such as produce bags, because the products require fewer raw
materials and take up less volume. Such products, therefore require less energy for their
production and handling than products made from traditional materials. (See present application,
Page 3, lines 1-9). The material also maintains good dimensional stability in terms of percent

elongation. (Page 12, lines 22-26). Good dimensional stability permits objects, such as bags, to
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retain their shape after filling. Page 33, lines 1-31 and Figs 22 and 23). Good dimension

stability also contributes to strength in that the material is capable of absorbing stronger shocks

without breaking.

Various metrics for quantifying these benefits are recited in the various claims,

specifically:

{00650039.D0C /2 }

the fabric has a mass per unit area of less than 30 g/m2 and a
breaking elongation of no more than about 50%, where breaking
elongation is measured in accordance with ASTM standard D 5034
(independent claims 1 and 31),

the open mesh material has a mass per unit area of less than 30
g/m2 and a strength to mass ratio in at least one of the machine
and cross machine directions of at least 2.67 N/(g/m2), where
strength is measured in accordance with ASTM standard D 5034
(independent claim 2),

the open mesh material has a mass per unit area of less than 20
g/m2 (claim 3, dependent from 2),

the open mesh material has a strength to mass ratio of at least 3.30
N/(g/m?) (claim 5, dependent from 2),

when strips of the open mesh material are laid on top of one
another to form a stack and the stack is subjected to a compressive
force of 27.1 N, the stack contains at least 160 strips/cm (claim 16,

dependent from 2),
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e the open mesh material has a mass per unit area of less than 20
o/m* and a burst strength of at least 80 kPa, where burst strength is
measured in accordance with ASTM standard D 3786 (claim 19,
dependent from 2),
e the open mesh material has a mass per unit area of less than 20
g/m” and a burst strength of at least 80 kPa, where burst strength is
measured in accordance with ASTM standard D 3786 (independent
claim 24), and
e the open mesh material has a mass per unit area of less than 30
g/m” and tear strength at the points of intersection of over 10 N,
where tear strength is stated in terms of material breaking
force(independent claim 34).

In the Office Action, the Examiner contends that Kasai discloses a fabric that has the
claimed geometry and general construction but does not specifically disclose that its fabric is
lightweight. She further contends that Rusert ‘418 discloses open mesh fabrics having a
mass/areas of less than 30 g/m®. She concludes that would have been obvious to combine the
teachings of the two references to produce a fabric having the claimed characteristics.
Applicants respectfully disagree.

First, since Kasai is concerned with entirely different challenges than those faced and
solved by the present invention, there is no incentive to even attempt to modify Kasai in a
manner that could conceivably produce the claimed invention. Second, even if there were such

incentive in view of Rusert’ 418, Kasai could not be so-modified in view of Rusert’418 because

{00650039.00C / 2 }
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the meshes of Kasia and Rusert ‘418 are fundamentally different materials manufactured in
fundamentally different manners.

Kasai is relevant only to the extent that its fabric is formed from filaments and appears
geometrically similar to applicants’. However, this fabric is designed for entirely different
purpose and is far more massive than applicant’s fabric. The only specific application disclosed
in Kasai in is an anti-concrete flaking material. Weight is of no concern in such a material.
Kasai instead stresses the combination of good plasticity and good flexibility. See Paras. [0007],
[0008], and [0014].

In reality, one skilled in the art would have recognized that Kasai’s material actually is
far, far heavier and thicker than the inventive material, due to the fact that composite yarns as
disclosed in Kasai are formed from bundled filaments, each having an “island and sheath”
configuration. This is confirmed by Paragraph 6 of the attached declaration of Corbett Hefner,
who is believed to be of at least ordinary skill in the art. Mr. Hefner bases his conclusion in part
on the fact that Paras. [0040] - [0042] of Kasai state that the individual filaments have a fineness
of an absolute minimum of 100 dtex, and more typically of 500-3000 dtex. Filaments used in the
present invention typically have a thickness of on the order of 40 - 200 microns. See Page 11,
line 27 — Page 12, line 3 of the present application. In the disclosed example, this translates into
a fineness of 40 to 50 dtex. Hefner Declaration, Para. 6. Due to this difference, Kasai’s material
typically will be an order of magnitude heavier than the inventive material on a mass/unit area
basis and also will be much thicker. Hefner Declaration, Para. 6. In addition, the circular braided
filaments disclosed in Kasai have a much lower bonding strength on a volumetric basis due to

the fact that circular braided filaments have a much smaller contact area than flat or rectangular
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filaments of the same circumference. Compare Fig. 2 of Kasai to Figure 7 of the present

application:

Fig.2

FIG. 7

See Hefner Declaration, Para 7. As a result of this configuration, if one were to attempt to
increase the fineness of Kasai’s filaments in an effort to reduce its mass per unit area, Kasai’s
goal of providing a strong material would be frustrated. Mr. Hefner believes that it would have
been physically impossible to achieve the claimed strength-to-weight ratios using the composite
yarn configurations disclosed in Kasai. See Hefner Declaration, Para. 8.

The deficiencies of Kasai cannot be cured by Rusert ‘418, which merely discloses a bag
made from CLAF® material. CLAF® is a well-known material widely used in making produce
bags and many other articles. Mr. Hefner has well over 10 years of experience of working with
various grades of CLAF ®. Hefner Declaration, Para. 10. As Mr. Hefner conforms, CLAF® is
NOT made from individual crossing filaments as claimed but, instead, is formed from two layers
of cross-laminated fibrillated films. Specifically, each layer of film is “fibrillated” or slit and
stretched biaxially, i.e., laterally and longitudinally, to produce an open material having a

machine or longitudinal dimension and a cross or lateral dimension. Each film layer has a high

{00650039.D00C/ 2 }
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density polyethylene (HDPE) layer coextruded on either side with a low density polyethylene
(LDPE) layer. The two layers are then overlaid so that the machine dimensions of the two layers
extend perpendicularly to one another. The crossed layers are laminated by application of heat
so as to produce a non-woven fabric of 3-5 mils thickness with about equal machine direction
and transverse direction strength properties. Hefner Declaration, Para. 11. See also U.S. Pat. No.
5,182,162, Due to the manner in which it is formed, CLAF® is far less open than a comparable
material made from crossing filaments or a traditional knit or woven mesh. Hefner Declaration,
Para. 12.

Since CLAF® is a different type of material than that disclosed in Kasai (being made
from a cross-laminated fibrillated film as opposed to individual core-and-sheath braided
composite yarns crossing at acute angles) and is manufactured using a fundamentally different
production technique, the teachings of CLAF® cannot in any way be applied to Kasai. In Kasai,
mesh properties are determined by controlling the properties of each individual fiber, the number
of fibers in each composite yarn, the manner in which those fibers are bundled, and the number,
spacing, and orientation of the individual yarns. Mesh properties of CLAF® are determined by
controlling the properties of each individual sheet, and the extent to which each sheet is
fibrillated and stretched. Hefner Declaration, Paras. 13 and 14. These fundamental differences
in the base construction of CLAF® and the material disclosed by Kasai and the manner in which
they are constructed render it impossible to apply the purported teachings of Rusert to Kasai with
any level of predictability. Hefner Declaration, Para. 15. To the contrary, due to the nature and
construction of Kasia’s braided core-and-sheath composite yarn fabric, one of ordinary skill in

the art would (properly) conclude that it would have been impossible to make a fabric in
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accordance with Kasai’s teachings but having the various permutations of light-weight, high
strength, and high dimensional stability recited in the various claims. Hefner Declaration, Para.
16. To compare CLAF® to Kasia’s material is more akin to comparing blueberries to

watermelons than it is to comparing apples to apples. Withdrawal of the rejection based on

Kasai in view of Rusert ‘418 therefore is believed to be in order and is respectfully requested.

4. New claims and Conclusions

As agreed by the Examiner in her Interview Summary Form dated July 1, 2013, each of
claims 127-132 is allowable over the prior art of record. An indication to that effect is
respectfully requested.

Payment in the amount of $700.00 is included for the payment of a three-month
extension of time for a small entity. No additional fees are believed to be due with this
communication. However, should the Examiner consider any additional fees to be payable in
conjunction with this or any future communication, the Director is authorized to direct payment
of such fees, or credit any overpayment to Deposit Account No. 50-1170.

The Examiner is invited to contact the undersigned by phone if questions remain after

consideration of this response, or if such would otherwise facilitate prosecution.

Respectfully submitted,

S
Lo
imothy E. Newholm
Dated: September 23, 2013 Registration No. 34,400

BOYLE FREDRICKSON, S.C.
840 North Plankinton Avenue
Milwaukee, WI 53203
Telephone: (414) 225-9755
Facsimile: (414)225-9753
Email: docketing@boylefred.com

{00650039.D0C/ 2}
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Serial No.: 12/899,771 Examiner: Cole, Elizabeth M.
Filed: October 7, 2010 Confirmation No. 6481
Customer No.: 23598 Attorney Docket No.: 2028.006
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DECLARATION OF CORBETT HEENER UNDER 37 C.F.R. § 1.132

I am Ultratech Plant Manager for Plaspack U.S.A., Inc., a subsidiary of Volm
Companies, Inc., the assignee of the above-captioned patent application. Plaspack U.S.A.
and Volm are both located in Antigo, Wisconsin. I have been employed in that capacity
for three years and have fifteen years of experience in designing and manufacturing mesh
and film bags with Volm companies. I have nineteen years’ experience overall in
designing and manufacturing mesh and film bags and in the manufacture and conversion
of open mesh fabrics. I also hold a Bachelors of Science degree in Bio-agricultural
Science. I consider myself to be skilled in the art of bag manufacturing and in the
manufacture and conversion of open mesh fabrics.

I am a co-inventor of the subject matter of the above-captioned patent application. I am
familiar with the application and its claims.

I have reviewed and understood the Office Action dated March 27, 2013 and the

following documents cited in it:
a; EP 1,739,220 to Kasai (“Kasai”);, and
b. WO 99/15418 to Rusert (“Rusert ‘418”).

I understand from reading the Office Action that the Examiner believes that Kasai
discloses a laminated fabric comprising first and second layers formed from filaments
that cross each other at acute angles and third and fourth layers, which extend at least
generally in parallel with one another in a machine direction. The Examiner
acknowledged that Kasai differs from the claimed invention in that it does not disclose
the breaking elongation, strength to mass ratio, a number of strips of mesh obtained when
the stack is subjected to a compressive force of 27.1 N, or the burst and tear strengths.

{00650280.D0OC / 2 H00650280.00C / 2 H00650280.00C/ 2 }



Declaration of Corbett Hefner Under 37 CFR §1.132
U. S. Patent Application Serial No. 12/899,771 to Frei et al.
Page 2 of 4

10.

I also understand that the Examiner is of the opinion that Rusert *418 discloses fabrics
having the characteristics recited in the various claims of my patent application and that it
would have been obvious modify Kasai in view of Rusert ‘418 to arrive at the claimed
fabric. The Examiner further indicated that the properties of the claimed breaking
elongation, strength to mass ratio, the number of strips of the mesh would be obtained
when subjected to a particular compressive force, burst strength, and tear strength would
either be “necessarily present” or would have been obvious in view of the teachings of
Rusert’ 418 and/or Kasai. Based on my knowledge of the art and experience in the field,
I disagree.

Kasai’s material is far, far heavier and thicker than the inventive material that, due to the
fact that its composite yarns are formed from bundled filaments, each having an “island
and sheath” configuration. Paras. [0040] - [0042] of Kasai state that the individual
filaments have fineness of an absolute minimum of 100 dtex, and more typically of 500-
3000 dtex. Filaments used in the present invention typically have a thickness of on the
order of 40 - 200 microns. See Page 11, line 28 to page 12, line 3 of our patent
application. This thickness translates into a fineness of 40 to 50 dtex. Due to this
difference, Kasai’s material will typically be an order of magnitude heavier than the
inventive material on a mass/unit area basis and also will be much thicker.

In addition, Kasai’s circular braided yarms have a much lower bonding strength on a
volumetric basis due to the fact that circular braided filaments have a much smaller
contact area than flat or rectangular filaments of the same circumference.

As a result of this configuration, I believe it would have been physically impossible to
achieve the strength-to-weight ratios recited in the various claims of my patent
application using the composite yarn configurations disclosed in Kasai.

Rusert ‘418 discloses a bag made from CLAF® material.
CLAF® is a well-known material widely used in making produce bags and many other

articles. I have well over 10 years of experience of working with various grades of
CLAF”.
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12,

13.

14.

15.

16.

CLAF" is not made from individual crossing filaments but, instead, is formed from two
layers of cross-laminated fibrillated films. Specifically, each layer of film is “fibrillated”
or slit and stretched biaxially, i.e, laterally and longitudinally, to produce an open
material having a machine or longitudinal dimension and a cross or lateral dimension.
Each film layer has a high density polyethylene (HDPE) layer coextruded on either side
with a low density polyethylene (LDPE) layer. The two layers are then overlaid so that
the machine dimensions of the two layers extend perpendicularly to one another. The
crossed layers are laminated by application of heat to produce a non-woven fabric of 3-5
mils thickness with about equal machine direction and transverse direction strength

properties.

Due to the nature in which it is formed, CLAF® is far less open than a comparable
material made from crossing filaments or a traditional knit or woven mesh material.

The properties of Kasai’s mesh are determined by controlling the properties of each
individual fiber, the number of fibers in each composite yarn, the manner in which those
fibers are bundled, and the number, spacing, and orientation of the individual yarns.

Mesh properties of CLAF® are determined primarily by controlling the properties of each
individual sheet, and the extent to which each sheet is fibrillated and stretched.

I believe that the fundamental differences in the base construction of the two materials,
and the manner in which they are constructed render it impossible to apply the teachings
of Rusert ‘418 to Kasai with any level of predictability.

In fact, due to the nature and construction of Kasai’s braided core-and-sheath composite
yarn fabric, I believe that it would be impossible to make a fabric in accordance with
Kasai’s teachings but having the various permutations of light-weight, high strength, and
high dimensional stability recited in the various claims.
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[ declare that all statements made herein of my own knowledge are true and that all
statements made on information and belicf are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both under Section 1001 of Title 18 of the United States
Code, and that such willful false statements may jeopardize the validity of the application or any

patent issuing thereon.

Dated:

{00650280.D00C / 2 HO0650280.D0C / 2 HOOES0280.00C/ 2}

Respectfully submitted,

Corbett Hefner
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Application No. Applicant(s)
) .. ) 12/899,771 FREIET AL.
Applicant-Initiated Interview Summary i i
Examiner Art Unit
ELIZABETH COLE 1789

All participants (applicant, applicant’s representative, PTO personnel):

(1) Elizabeth Cole. (3) Timothy Newholm.

(2) Corbett Hefner. (4) .
Date of Interview: 19 June 2013.

Type: [ Telephonic [ Video Conference
X Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [X] Yes [ No.

If Yes, brief description: Samples of inventive mesh material as well as samples of prior art woven, knit and cross
laid mesh materials.

Issues Discussed []101 [112 [J102 X103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: pending and proposed new claims.

[dentification of prior art discussed: EP 1739220 WO 9915418.

Substance of Interview

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Agreement was reached that the dependent claims proposed would be allowable over the prior art. Applicant may
submit evidence to establish that the material of EP '220 could not be modified to have both the claimed basis weight
and the claimed strength. .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a hon-extendable period of the longer of one month or

thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

X Attachment

/Elizabeth M. Cole/
Primary Examiner, Art Unit 1789

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20130620



Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, ho separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application.
1. (Original) An open mesh non-woven fabric comprising:
first and second layers formed from filaments that cross one another at an acute angle;

third and fourth layers that are disposed outside of the first layer and the second layer,
respectively, each of the third and fourth layers being formed from filaments that extend at least

generally in parallel with one another in a machine direction,

wherein the filaments of at least the third and fourth layers are composite filaments having a
carrier portion of a relatively high melting point and a bonding portion of a relatively low
melting point, the bonding portion of each being thermally bonded to filaments of at least one

other layer, and wherein

the fabric has a mass per unit area of less than 30 g/m*and a breaking elongation of no more than

about 50%, where breaking elongation is measured in accordance with ASTM standard D 5034.

2. (Original) An open mesh material extending in machine and cross machine directions, the
open mesh material comprising: filaments that intersect one another, at least some of the
filaments being composite filaments having a carrier portion of a relatively high melting point
and a bonding portion of a relatively low melting point, the bonding portion of each composite
filament being thermally bonded to other filaments at at least some points of intersection,
wherein the open mesh material has a mass per unit area of less than 30 g/m” and a strength to
mass ratio in at least one of the machine and cross machine directions of at least 2.67 N/(g/m?),

where strength is measured in accordance with ASTM standard D 5034.
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3. (Original) The open mesh material of claim 2, wherein the open mesh material has a mass

per unit area of less than 20 g/m”.

4. (Original) The open mesh material of claim 2, wherein the open mesh material has a mass

per unit area of no more than 15 g/m”.

5. (Original) The open mesh material of claim 2, wherein the open mesh material has a

strength to mass ratio of at least 3.30 N/(g/m?).

6. (Original) The open mesh material of claim 2, wherein the open mesh material has a

strength to mass ratio of at least 4.45 N/(g/m?).

7. (Original) The open mesh material of claim 2, wherein the open mesh material is a non-
woven fabric, and wherein the filaments include first and second layers of weft filaments that

cross one another at an acute angle relative to the cross machine direction.

8. (Original) The open mesh material of claim 7, wherein the filaments include third and
fourth layers of warp filaments that extend in the machine direction and that are disposed outside
of the first layer and the second layer, respectively, and wherein the filaments of each of the third

and fourth layers extend at least generally in parallel with one another in the machine direction.

9, (Original) The open mesh material of claim 8, wherein at least some of the filaments of

the third layer are arranged in a stacked manner with corresponding filaments of the fourth layer.
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10. (Original) The open mesh material of claim 8, wherein some of the filaments of the third

layer are arranged in an alternating manner with corresponding filaments of the fourth layer.

11. (Original) The open mesh material of claim 8§, wherein the acute angle is between 20° and
70°.
12. (Original) The open mesh material of claim 8, wherein the acute angle is between 30° and
50°.
13. (Original) The open mesh material of claim 8, wherein the filaments of at least one of the

third and fourth layers are spaced relatively evenly from one another along the entire length of

the fabric.

14. (Original) The open mesh material of claim 8§, wherein filaments of at least one of the
third and fourth layers are spaced closer together in one section of the fabric than in another

section of the fabric.

15. (Original) The open mesh material of claim 7, wherein the filaments include third and
fourth layers of warp filaments that extend in the machine direction, at least some of the

filaments of at least one of the third and fourth layers being non-linear.

16. (Original) The open mesh material of claim 2, wherein, when strips of the open mesh
material are laid on top of one another to form a stack and the stack is subjected to a compressive

force of 27.1 N, the stack contains at least 160 strips/cm.
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17. (Original) The open mesh material of claim 16, wherein, when strips of the open mesh
material are laid on top of one another to form a stack and the stack is subjected to a compressive

force of 27.1 N, the stack contains at least 170 strips/cm.

18. (Original) The open mesh material of claim 2, wherein the open mesh material has a mass
per unit area of less than 20 g/m® and a burst strength of at least 80 kPa, where burst strength is

measured in accordance with ASTM standard D 3786.

19. (Original) The open mesh material of claim 18, the open mesh material has a burst

strength of at least100 kPa.

20. - 23. (Canceled)

24. (Original) An open mesh material comprising: filaments that intersect one another, at
least some of the filaments being composite filaments having a carrier portion of a relatively
high melting point and a bonding portion of a relatively low melting point, the bonding portion
of each composite filament being thermally bonded to other filaments at at least some points of
intersection, and wherein the open mesh material has a mass per unit area of less than 20 g/m*
and a burst strength of at least 80 kPa, where burst strength is measured in accordance with

ASTM standard D 3786.
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25. (Original) The open mesh material of claim 24, wherein the open mesh material has a

burst strength of at least100 kPa.

26. (Original) The open mesh material of claim 24, wherein the open mesh material has a

burst strength of at least 120 kPa.

27. (Original) The open mesh material of claim 24, wherein the open mesh material is a non-
woven fabric that extends in machine and cross machine directions, and wherein the fabric has a
mass per unit area of less than 30 g/m”and a strength to mass ratio in at least one of the machine

and cross machine directions of at least 2.67 N/(g/mz).

28. (Original) The open mesh material of claim 27, wherein the filaments include first and
second layers formed from weft filaments that cross one another at an acute angle relative to the

machine direction.

29. (Original) The open mesh material of claim 28, wherein the filaments include third and
fourth layers of warp filaments that extend in the machine direction and that are disposed outside
of the first layer and the second layer, respectively, wherein the filaments of each of the third and

fourth layers extend at least generally in parallel with one another in the machine direction.

30. (Canceled)

31. (Original) An open mesh material comprising:
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filaments that intersect one another, at least some of the filaments being composite filaments
having a carrier portion of a relatively high melting point and a bonding portion of a relatively
low melting point, the bonding portion of each composite filament being thermally bonded to
other filaments at at least some points of intersection, wherein the open mesh material extends in
machine and cross machine directions, and wherein the open mesh material has a mass per unit
area of less than 30 g/m” and a breaking elongation in at least one of the machine and cross
machine directions of no more than about 50%, where breaking elongation is measured in

accordance with ASTM standard D 5034.

32. (Original) The open mesh material of claim 31, wherein the open mesh material has a
breaking elongation in at least one of the machine and cross machine directions of no more than

about 40%.

33. (Original) The open mesh material of claim 31, wherein the open mesh material has a
breaking elongation in at least one of the machine and cross machine directions of no more than

about 30%.

34. (Original) An open mesh material comprising:

filaments that intersect one another, at least some of the filaments being composite filaments
having a carrier portion of a relatively high melting point and a bonding portion of a relatively
low melting point, the bonding portion of each composite filament being thermally bonded to
other filaments at at least some points of intersection, and wherein the open mesh material has a
mass per unit area of less than 30 g/m” and tear strength at the points of intersection of over 10

N, where tear strength is stated in terms of material breaking force.
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35. (Original) The open mesh material of claim 34, wherein the open mesh material has a tear

strength at the points of intersection of over 15 N.

36-106. (Cancelded).

107. (New) The open mesh material of claim 2, wherein each of the composite filaments is

generally rectangular in transverse cross section. (See Fig. 5).

108. (New) The open mesh material of claim 107, wherein each of the filaments is generally

rectangular in transverse cross section.

109. (New) The open mesh material of claim 8, wherein one of the warp filaments and the weft
filaments are formed from a composite material and the other of the warp filaments and the weft

filaments is formed from a non-composite filament. (See Figs. 1-3 and Page 11).

110. (New) The open mesh material of claim 2, wherein the warp and weft filaments each have a

thickness of between 40 and 200 microns. (See page. 11, lines 28-31).

111. (New) The open mesh material of claim 110, wherein the warp and weft filaments each

have a thickness of between 60 and 150 microns. (See page. 11, lines 28-31).

112. The open mesh material of claim 2, wherein the material has thickness of between 10 and

35 um. (See page 11, lines 4-6).
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REMARKS

Claims 20-23, 30, and 36-106 would be canceled. Claims 107-112 would be added.
Claims 1-19, 24-29, 31-35, and 107-112 would be pending and presented for review.

Nonelected claims:

All nonelected claims would be canceled

Claim Rejection

{00619907.DOC / }

The present application.
o The present application directed to an open mess fabric made from bonded

crossing warp and weft filaments, and least some of which are formed
from a composite material that permits those filaments be thermally
bonded to adjacent filaments at point of intersection. The fabric has
novel-and non-obvious combination of being lightweight (having a low
mass per unit area) but having a very high strength to weight ratio. In
addition, because it is made from crossing heat bonded strands rather than

a split and stretched films (such as CLAF®, discussed below), it has a
wide range of applications because the openness can be easily varied.

The combination low mass per unit area and high strength-to-mass ratio of
the material reduces the carbon footprint associated with manufacturing,
transporting, and disposing of products made from the material, such as
produce bags, because the products require fewer raw materials and take
up less volume. They therefore require less energy for their production
and handling than products made from traditional materials. (Page 3, lines

1-9).

The material also maintains good dimensional stability in terms of
percent elongation. (Page 12, lines 22-26). Good dimensional stability
permits objects, such as bags, to retain their shape after filling. Page 33,
lines 1-31 and Figs 22 and 23). It also contributes to strength in that the
material is capable of absorbing stronger shocks without breaking.
Various metrics are quantifying these benefits are recited in the various
claims recited, specifically:

= the fabric has a mass per unit area of less than 30 g/m*and a
breaking elongation of no more than about 50%, where breaking
elongation is measured in accordance with ASTM standard D 5034
(independent claims 1 and 31, directed to a combination of a
materials that is lightweight and that has a good dimensional
stability )
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the open mesh material has a mass per unit area of less than 30
g/m2 and a strength to mass ratio in at least one of the machine
and cross machine directions of at least 2.67 N/(g/m2), where
strength is measured in accordance with ASTM standard D 5034
(independent claim 2, directed to a material that is lightweight and
that has a high strength to mass ratio).

e the open mesh material has a mass per unit area of less than
20 g/m* (claim 3, dependent from 2)

e the open mesh material has a strength to mass ratio of at
least 3.30 N/(g/m”) (claim 5, dependent from 2)

e when strips of the open mesh material are laid on top of one
another to form a stack and the stack is subjected to a
compressive force of 27.1 N, the stack contains at least 160
strips/cm (claim 16, dependent from 2)

e the open mesh material has a mass per unit area of less than
20 g/m* and a burst strength of at least 80 kPa, where burst
strength is measured in accordance with ASTM standard D
3786 (claim 19, dependent from 2)

the open mesh material has a mass per unit area of less than 20
g/m”and a burst strength of at least 80 kPa, where burst strength is
measured in accordance with ASTM standard D 3786 (independent
claim 24, directed to a material that is lightweight and that has a
high strength to mass ratio).

the open mesh material has a mass per unit area of less than 30
g/m* and tear strength at the points of intersection of over 10 N,
where tear strength is stated in terms of material breaking
force(independent claim 34, directed to a material that is
lightweight and that has a high strength to mass ratio.

The Rejection -- The Examiner contends that Kasai discloses fabric that has the
claimed geometry and general construction but does not specifically disclose that
its fabric is lightweight. She further contends that Rusert ‘418 discloses open
mesh fabrics having mass/areas of less than 30 g/m® . She concludes that would
have been obvious to combine the teachings of the two references to produce a
fabric having the claimed characteristics.

Response

o The references cannot be combined in the manner contemplated by the
Examiner. There is no incentive to modify Kasai in a manner that could
conceivably produce the claimed invention, and Rusert cannot be
compared to Kasai because it’s mesh is a fundamentally different material
used for a different purpose.

Kasai is relevant only to the extent that its fabric is formed from
filaments and appears geometrically similar to applicants’ .
However, it is designed for entirely different purpose and is far
more massive than applicant’s fabric.
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Fig.2
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The only specific application disclosed in is an anti-
concrete flaking material. Weight is of no concern in such
a material. Kasai instead stresses the combination of good
plasticity and good flexibility. See Paras. [0007],
[0008],and [0014].

Kasai’s material actually is far, far heavier and thicker than
the inventive material, due to the facts composite yarns are
formed from bundled filaments, each having an “island and
sheath” configuration.

Paras. [0040] - [0042] state that the individual filaments
have fineness of an absolute minimum of 100 dtex, and
more typically of 500-3000 dtex.

Filaments used in the present invention typically have a
thickness of on the order of 40 - 200 microns. In the
disclosed example, this translates into and fineness of 40 to
50 dtex.

Due to this difference, Kasia’s material will be typically be
an order of magnitude heavier than the inventive material
on a mass/unit area basis and also will be much thicker.

In addition, the disclosed circular braided filaments have a
much lower bonding strength on a volumetric basis due to
the fact that circular braided filaments have a much smaller
contact area than flat or rectangular filaments of the same
size. Compare Fig. 2 of Kasai to Figure 7 of the present
application:

(4414
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e As aresult of this configuration, if one were to attempt
to reduce the fineness of Kasai’s filaments in an effort
to reduce its mass per unit area, Kasai’s goal of
providing a strong material would be frustrated. It is
believed to be physically impossible of achieving the
claimed strength to weight ratios using the composite
yarn configurations disclosed in Kasai.

e Rusert ‘418 merely discloses a bag made from CLAF®.

o CLAF is NOT made from individual crossing filaments as
claimed. CLAF® is formed from two layers of cross-
laminated fibrillated films. Each film layer has a high
density polyethylene (HDPE) layer coextruded on either
side with a low density polyethylene (LDPE) layer. The
films are fibrillated, and the resulting slit sheets are spread
in at least two transverse directions. The spread sheets are
then cross-laminated by application of heat to produce a
non-woven fabric of 3-5 mils thickness with about equal
machine direction and transverse direction strength
properties. See, e.g., U.S. Pat. No. 5,182,162.

o CLAF® is expensive to manufacture. Its range of
applications also is limited due to limitations on possible
variations of fabric properties. These limitations result, in
part, from the fact that the fabrics are formed from cross
laminated fibrillated films rather than individual filaments.

o In addition, CLAF is far less open than a comparable
material made from crossing filaments or a traditional knit
or woven mesh.

o In short, the claimed material is as good as or in many
respects better than CLAF but is less expensive to produce
and has a greater range of applications.

Since CLAF is an different type of material than Kasai and is
manufactured using a fundamentally different production technique,
the teachings of CLAF cannot in any way be applied to Kasai. In
Kasai, mesh properties are determined by controlling the properties of
each individual fiber, the number of fibers in each composite yarn, and
the manner in which those fibers are bundled, and the number,
spacing, and orientation of the individual yarns. Mesh properties of
CLAF are determined by controlling the properties of each individual
sheet, and the extent to which each sheet is fibrillated and stretched.
These fundamental differences in the base construction of the two
meshes and the manner in which they are constructed render it
impossible to apply the teachings of Rusert to Kasai with any level of
predictability.
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OPEN MESH MATERIAL AND BAGS MADE THEREFROM

CROSS-REFERENCE TO RELATED APPLICATIONS

This non-provisional application claims benefit under 35 U.S.C. section 119(e) to the

following U.S. provisional patent applications, all of which are hereby incorporated by reference

in their entirety:

- U.S. Provisional Patent Application Serial No. 61/250,299, filed October 9, 2009, and
entitled Open Mesh Non-Woven Fabric;

- U.S. Provisional Patent Application Serial No. 61/303,290, filed February 10, 2010,
and entitled Open Mesh Non-Woven Fabric,

- U.S. Provisional Patent Application Serial No. 61/305,003, filed February 16, 2010,
and entitled Multi-Substrate Bag and Method of its Production; and

- U.S. Provisional Patent Application Serial No. 61/326,069, filed April 20, 2010, and
entitled Multi-Substrate Bag and Method of its Production.

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to open mesh materials and, more particularly, relates to an
open mesh material formed from filaments, at least some of which are composite
filaments that are thermally bondable to other filaments at at least some points of
mtersection. The invention additionally relates to various types of bags made from such

a material and to methods of making those bags.

Description of Related Art

Synthetic open mesh materials are used in a wide variety of applications,
including bags, silt fences and other barriers, bale wraps, and screens. These materials
are formed with an open mesh pattern. Traditional mesh materials took the form of
crossing threads or filaments that were woven or knitted together without bonding the
filaments at their points of mtersection. More recently, synthetic cross-laminated films
have been introduced in which adjacent layers of slit and bi-axially stretched sheets are
secured to each other through thermal bonding rather than through weaving or knitting.

Many of the prior art open mesh materials lack dimensional stability. That is, they
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stretch relatively easily so that, when used in applications such as bags, they expand or
bulge undesirably under the weight of the items in the bag. These materials also tend to
be relatively weak. Other materials offer better dimensional stability or strength but are
relatively heavy on a per area basis. These prior art materials are also relatively
expensive to manufacture. Their range of applications also is limited due to limitations

on possible variations of material properties.

SUMMARY OF THE INVENTION

In accordance with the first aspect of the invention, an open mesh material
includes filaments that intersect one another, at least some of the filaments being
composite filaments having a carrier portion of a relatively high melting point and a
bonding portion of a relatively low melting point, the bonding portion of each composite
filament being thermally bonded to other filaments at at least some points of intersection.
The open mesh material has a mass per unit area of less than 30 g/m”. In other
embodiments the open mesh material has a mass per unit area of less than 25 g/m’, less
than 20 g/m’, and even less than 15g/m’,

The open mesh material may extend in machine and cross machine directions and
may have a strength-to-mass ratio in at least one of the machine and cross machine
directions of at least 2.67 N/(g/m?), where strength is measured in accordance with
ASTM standard D 5034. In other embodiments, the strength-to-mass ratio may exceed
3.30 N/(g/m’) or even 4.45 N/(g/m®).

The open mesh material may have a percent elongation in at least one of the
machine and cross machine directions of no more than about 50%, where percent
elongation is measured in accordance with ASTM standard D 5034. In other
embodiments, the breaking elongation may be no more than 40% or no more than 30%.

The open mesh material may have has a mass per unit area of less than 20 g/m’
and a burst strength of at least 80 kPa, where burst strength is measured in accordance
with ASTM standard D 3786. In other embodiments the burst strength may exceed 100
kPa and even 150 kPa.

The open mesh material may have a tear strength at the points of intersection of
over 10 N, where tear strength is stated in terms of material breaking force. In other

embodiments the tear strength may be more than 15 N and even more than 20 N.
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While the desired characteristics of the open mesh material in terms of weight per
unit area, strength-to-mass ratio, percent elongation, etc., may vary depending on the
mtended end use of the material, the material of the present disclosure has a low mass per
unit area and a high strength-to-mass ratio while maintaining good dimensional stability.
This low mass per unit area and high strength-to-mass ratio of the material reduces the
carbon footprint associated with manufacturing, transporting, and disposing of products
made from the material, such as produce bags, because the products require fewer raw
materials and take up less volume. They therefore require less energy for their
production and handling than products made from traditional materials.

In one configuration, the material is a non-woven fabric that contains at least two
layers of weft filaments that may be bordered on one or both sides by a layer of warp
filaments. The weft filaments cross one another at an acute angle to form a generally
diamond shaped pattern. The warp filaments extend at an acute angle with respect to the
crossing filaments and in parallel with one another and may extend in parallel with the
machine direction. The warp filaments, and possibly the weft filaments as well, are
thermally bondable composite filaments. Additional layers, such as additional warp
and/or weft layers, a drawstring or other closing mechanism, a structure such as a label,
and/or one or more laminating or reinforcing sheets may be provided on one or both
surfaces of the fabric. In a variant of this configuration, both layers of the warp filaments
could be omitted such that the fabric is formed from the crossing weft filaments.

Many articles can be made at least in part from these fabrics, including silt fences,
light barriers, and bags for holding produce and other items. Such bags include L-seam
bags, form fill and seal (FFS) bags, and multi-substrate bags such as HALF AND HALF®
bags.

In the case of an L-seam bag, an open mesh material having at least some of the
characteristics described above could be formed to include a closed end, an open end, at
least one side seam at a side thereof, and a seam at the closed end thereof. The side and
end seams may be formed by sewing to produce an “L-sewn bag”. The open end may
include a texturized portion. The texturized portion, if present, may include a band that is

bonded to the fabric or a texturizing filament disposed about the open end.
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An L-seam bag having some or all of the characteristics of the L-seam bag
discussed above may be sufficiently thin and compressible that, when a plurality of the
bags are piled in a stack and subjected to a force of 267 kN, the stack contains at least 25
bags/cm.  In other embodiments, the stack contains more than 30 bags/cm and even
more than 35 bags/cm.

Another aspect of the invention lies in a so-called form, fill, and seal bag. The
bag in accordance with this aspect has first and second opposed sides, each of which is
formed at least in part from a strip of a sheet material and at least in part from an open
mesh material. The sheet material may be, for example, a film material made at least in
part from thermoplastic film and extending lengthwise from at least one end the bag. An
end seam extends across one end of the bag and joins the first and second strips of sheet
material together with at least one layer of the open mesh material therebetween. The
end seam is formed from a seal having a strength of at least 2.5 N.

In accordance with another aspect of the invention, a form fill and seal bag is
provided having upper and lower ends, with at least the lower end being closed. A body
extends between the upper and lower ends to define an interior volume that contains
items. The body of the filled bag is at least generally polygonal in transverse cross-
sectional shape along at least the majority of its length. The body has at least two
opposed sides formed from an open mesh material having a mass per unit area of no more
than 30 g/m*. The bag has an initial height measured from the lower end to the upper end
after the lower end is sealed and after the body is formed but prior to the items being
placed into the bag and prior to sealing the upper end. The bag further has a final height
that 1s measured after the items are placed into the bag and after the bag is placed on a
horizontal surface and left unsupported from above. The final height of the bag is at least
35% of' the initial height.

In accordance with yet another aspect of the invention, a method is provided of
forming an end seam on a bag such as a form fill and seal bag. The method comprises
pressing opposed sides of the bag together under heat and pressure at a temperature of
less than 149° C and a dwell time of less than 0.5 seconds and producing a seam having a

seam strength of at least 2.5 N. The bag includes at least two layers of a sheet material
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and at least one layer of an open mesh material disposed between the layers of sheet
material. The seam may be formed from a fin seal.

In accordance with still another aspect of the invention, a multi-substrate bag has
a first side wall formed at least in substantial part from a strip of synthetic open mesh
material and at a second side wall formed at least in substantial part from a sheet
material. Opposed side edges of the first and second side walls are thermally bonded to
one another at vertical seams, and a lower edge of the strip of the open mesh material is
thermally bonded to the film material to form a lower horizontal seam. A reinforcing
strip of a sheet material may extend along an upper edge of the first side wall of the bag.

The open mesh material may extend in cross machine and machine directions and
may have a mass per unit area of no more than 30 g/m’ and a strength-to-mass ratio of at
least 2.67 N/(g/n1’).

The increased strength-to-mass ratio and resultant reduced bag mass also
substantially reduces the carbon footprint of the multi-substrate bag. The multi-substrate
bag is also relatively thin and compressible, permitting substantially more bags to be
stored and shipped in a given volume. In fact, the bag is sufficiently thin and
compressible that, when a plurality of the bags are piled in a stack and subjected to a
compressive force of 27.1 N, the stack contains at least 36.5 bags/cm.

Seam strength can be improved by configuring the mesh strip of the multi-
substrate bag so as to have increased surface area in the area of overlap between the film
strips and the mesh strip. The increased surface area can be achieved by providing extra
threads or filaments in the open mesh fabric in the seams, hence increasing the surface
area that is available for bonding.

These and other features and advantages of the invention will become apparent to
those skilled in the art from the following detailed description and the accompanying
drawings. It should be understood, however, that the detailed description and specific
examples, while indicating preferred embodiments of the present invention, are given by
way of illustration and not of limitation. Many changes and modifications may be made
within the scope of the present invention without departing from the spirit thereof, and

the invention includes all such modifications.
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BRIEF DESCRIPTION OF THE DRAWINGS

Preferred exemplary embodiments of the invention are illustrated in the accompanying
drawings in which like reference numerals represent like parts throughout, and in which:

FIG. 1 1s a plan view of a section of an open mesh material constructed in accordance
with a first preferred embodiment of the invention;

FIG. 2 is a sectional elevation view taken generally along the lines II-1I in FIG. 1;

FIG. 3 is a side elevation view taken generally along the lines III-I1I in FIG. 1;

FIG. 4 is a top plan view of an open mesh material constructed in accordance with a
second preferred embodiment of the invention;

FIG. 4A is a top plan view of an open mesh material forming a variant of the material
illustrated in FIG. 4;

FIG. 5 is a sectional end view of a filament used in the fabric of FIG. 4;

FIG. 6 1s a detail view showing a portion of the fabric illustrated in FIG. 4;

FIG. 7 1s a sectional view of the material, taken generally along the lines VII-VII in FIG.

FIG. 8 1s a perspective view of a first bag made at least in part from an open mesh
material;

FIG. 9 i1s a fragmentary perspective view of a texturized portion of the bag of FIG. §;

FIG. 10 is a front view of an alternate embodiment of a texturized portion suitable for use
with the bag of FIG. §;

FIG. 11 1s a front view of an alternate embodiment of a texturized portion suitable for use
with the bag of FIG. §;

FIG. 12 1s a perspective view of an alternate embodiment of a bag;

FIG. 13 is a perspective view of an alternate embodiment of a bag;

FIG. 14 is a front view of an alternate embodiment of a strand suitable for use with the
bag of FIG. 13;

FIG. 15 is a front view of an alternate embodiment of a plurality of strands suitable for
use with the bag of FIG. 13;

FIG. 16 is a perspective view of a multi-substrate form, fill and seal bag made in part
from an open mesh material;

FIG. 17 1s a front elevation view of the bag of FIG. 16;
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FIG. 18 is a right side elevation view of the bag of FIG. 16;

FIG. 19 is a sectional view of the bag taken generally along the lines 19-19 in FIG. 17,

FIG. 20 is a sectional view of the bag taken generally along the lines 20-20 in FIG. 17,

FIG. 21 1s a sectional view of the bag taken generally along the lines 21-21 in FIG. 18;

FIG. 22 is a somewhat schematic side elevation view of a vertical form, fill and seal
machine that can be used to make the bags of FIGS. 16-21;

FIG. 23 is a perspective view showing a portion of the vertical form, fill and seal machine
of FIG. 22 in greater detail;

FIG. 24 1s a perspective view of a substrate that can be formed into the bag of FIGS.16-
21 using the form, fill and seal machine of FIGS. 22 and 23;

FIG. 25 is a perspective view of a form fill and seal bag constructed in accordance with
another embodiment of the present invention;

FIG. 26 is a perspective view of a substrate that can be converted into the bag of FIG. 25;

FIGS. 27 1s a side elevation view showing the bag of FIGS. 16-21 sitting on a surface
adjacent two filled prior art bags;

FIG. 28 is a perspective view of a multi-substrate bag constructed in accordance with
another embodiment of the present invention;

FIG. 29 is a front elevation view of the bag of FIG. 28;

FIG. 30 is a rear elevation view of the bag of FIG 28;

FIG. 31 is a side sectional view taken generally along the lines 31-31 in FIG. 28;

FIG. 31A is a side sectional view of an alternative construction of the bag of FIGS. 28-
31;

FIG. 31B is a side elevation view of another alternative construction of the bag of FIGS.
28-31;

FIG. 31C 1s a side elevation view of another alternative construction of the bag of FIGS.
28-31;

FIG. 32 is a top plan view taken generally along the lines 32-32 in FIG. 29;

FIG. 33 is a fragmentary perspective view showing an upper portion of the bag of FIGS
28-31;

FIG. 34 is front fragmentary elevation view of a portion of FIG. 29;

FIG. 35 is an exploded perspective view of the bag of FIGS. 28-31;
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FIG. 36 1s a rear elevation view of a bag constructed in accordance with yet another
embodiment of the invention;

FIG.37 is front elevation fragmentary view of a portion of FIG. 36;

FIG. 38 is a front elevation view of a bag constructed in accordance with yet another
embodiment of the invention; and

FIG. 39 is front elevation fragmentary view of a portion of FIG. 38.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Several non-limiting embodiments of an open-mesh material will now be described,

followed by a description of applications of such a material in the form of various styles of bags.

1. Open Mesh Material

As indicated above, an open mesh material constructed in accordance with the present
disclosure includes filaments that intersect each other and that are thermally bonded at at least
some of their points of intersection to form a lightweight, strong, dimensionally stable, open
mesh material. Possible materials include, but are not limited to, woven fabrics in which the
filaments intersect by being interlaced over and under one another, knit fabrics in which the
filaments intersect by being inter-looped one around the other, and non-woven fabrics in which
the filaments intersect by being layered one on top the other in a crossing fashion. “Intersect” as
used herein means that that the intersecting filaments are non-parallel with one another and
contact one another at one or more locations. At least some the filaments could contact and even
be bonded to other filaments without intersecting the other filaments. However, filaments may
also contact other filaments without mtersecting and/or without bonding. For example, some of
the filaments could intersect other filaments while being collinear with and lying on top of still
other filaments, as is the case with the “stacked” warp filaments described below in conjunction
with FIGS 1-3. In that embodiment, the warp filaments of the upper layer intersect with the weft
filaments while being collinear with and lying on top of the underlying warp filaments of the
lower layer. In addition, at least some of the filaments could intersect one another without being
thermally bonded to one another at their points of intersection, as is the case with the weft
filaments described below in conjunction with FIGS. 1-3.

The term “filament” as used herein should be understood to mean a strand of material and

2% <L 2% <L

should be considered synonymous with “tape”, “ribbon”, “yarn”, or “thread”. In order to provide
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a frame of reference, the terms “warp filaments” and “weft filaments” will be used to describe
the crossing filaments. Typically, but not necessarily, the warp filaments will extend at least
generally in the “machine direction.” It should be understood that those terms are used merely
as a frame of reference and not to require that the material be made in any particular manner or
have any desired orientation unless otherwise specified. Other directional terms such as “above”
and “below” also are used as a frame of reference and should not be construed as limiting.

Some or all of the filaments are “composite filaments.” The term “composite filament”,
as used herein, refers to a filament formed from a composite material having a high melting point
“carrier” portion and a relatively low melting point “bonding” portion. The carrier portion also
is preferably, but not necessarily, of a higher density than the bonding portion. It forms the
structural component of the filament. These composite filaments may be formed from a variety
of materials such as a monolayer material formed from a blend of low melting point and high
melting point materials. They may also be formed from laminated layers of material or co-
extruded layers of material. Composite filaments formed from co-extruded materials may be
formed, for example, from a so-called core and sheath material in which a relatively high melting
point core is surrounded by at least one layer of a relatively low melting point sheath. A single
core may be provided within each sheath. Alternatively, multiple cores may be encapsulated in
each sheath. The encapsulated cores may be spaced apart from one another or may contact one
another, either by lying side-by-side or by being braided or otherwise intertwined. Alternatively,
co-extruded materials could be formed from a relatively high melting point layer having a low
melting point layer disposed on one or both sides of it. The term “melting point” as used herein
should mean the temperature at which the material can mitiate bonding with another material.

The composite filaments could be formed by (1) blending materials in a monolayer or a
monofilament, (i1) laminating materials, or (ii1) co-extruding materials. Many permutations of
low melting point and high melting point materials could be used to form these composite
filaments. Possible combinations of materials include a high density polyethylene (HDPE) or a
medium density polyethylene (MDPE) as a carrier portion, and a low density polyethylene
(LDPE) or linear low density polyethylene (LLDPE) as a bonding portion. These materials may
be employed alone or blended or otherwise combined with other materials. Other possible
combinations of materials include the use of heat sealable polypropylene as one or more of the

carrier portion and the bonding portions. In addition, other materials may be used for all or part
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of one or both portions (e.g., biodegradable materials such as cellulose materials or starch
materials). The material of the bonding portion(s) have a lower melting point or initiate bonding
at a lower temperature than the material of the carrier portion(s). The resultant composite
filaments can be heated to a temperature at which the bonding portion(s) bond sufficiently to
adjacent filaments without appreciably affecting the dimensional and structural integrity of the
carrier portion(s).

Turning now to FIGS. 1-3, a first embodiment of an open mesh material formed from
mtersecting filaments of the type described above is illustrated. The material of this embodiment
is a non-woven fabric formed from two mutually crossing groups of elongated weft filaments 1,
2 flanked by lower and upper warp layers 3 and 4, respectively. The warp layers 3 and 4 are
formed from respective warp filaments 5 and 6, respectively. The weft filaments 1 and 2 cross
one another at an acute angle to form a generally diamond shaped pattern. The warp filaments 5
and 6 extend at an acute angle with respect to the crossing filaments and in parallel with one
another. They extend in the machine direction in the illustrated embodiment, but could extend in
other directions as well.

In the subject embodiment, the weft filaments 1, 2 of the fabric are not composite
filaments. As such, the weft filaments 1, 2 are capable of bonding to one another only to a
relatively small extent, if at all. The weft filaments 1, 2 are fixed in their mutual position with
the help of lower and upper cover layers or warp layers 3, 4, each of which 1s formed from a
plurality of spaced, parallel, elongated warp filaments 5 and 6, respectively. As is shown in
FIG. 1, the filaments 5 of the lower warp layer 3 and the filaments 6 of the upper warp layer 4
are disposed i line with each other, so that the weft filaments 1, 2 are fixed between the
mutually connected layer strips 5, 6 without having to join the weft filaments 1, 2 with each
other in the region of their crossing points. The layers are thermally bonded and pressed
together after or during the laying-down process to fuse the layers together at their points of
mtersection, hence forming the fabric.

As mentioned above, the open mesh material of this embodiment is a non-woven fabric
formed from mutually crossed small filaments each laid in their own planes rather than taking
the form of a knit or woven fabric where filaments are inter-looped or interlaced. As a result,
simple constructional conditions are obtained with the advantage that, in the crossing regions of

the warp filaments and the weft filaments, no inter-looped or interlaced junctions occur which
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impair the structural integrity of the fabric. In inter-looped or interlaced intersections, the
filaments cross each other so that the filaments change planes. This change in planes of the
filaments at the inter-looped or interlaced junctions creates stress points in the knit or woven
fabrics. In the open mesh fabric of this embodiment, stress points are avoided because the warp
and weft filaments merely lie flat on each other and can be provided with a very small thickness
of between 10 and 35 um, for example, thus maximizing the fabric’s full tensile strength. The
fixing of the mutual position of the weft filaments between the warp filaments ensures a heat-
seal connection of the two warp layers to each other and of the warp layers to the interposed weft
layers. The weft and warp filaments thus are tightly bound in a non-displaceable manner. The
thermal treatment of the fabric also ensures that the open mesh fabric is subjected to only very
low residual shrinkage and/or extensions.

To ensure that the filaments of the warp 3, 4 can positionally fix the weft filaments 1, 2 in
place at their points of intersection via thermal bonding, the filaments of the warp layers 3, 4 are
composite filaments as discussed above. The composite filaments may be formed from any
combination of materials described above so long as at least one portion is formed of a higher
melting point material than the other portions. In the illustrated embodiment, the filaments 5 and
6 of the warp layers 3 and 4 are composite filaments formed from a co-extruded film material
having a carrier layer of a relatively high tensile strength and a high melting point and a bonding
layer of a relatively low melting point on at least the side of the carrier layer facing the weft
filaments 1, 2. The carrier layer and bonding layer of the composite filaments of the warp layers
3 and 4 of this embodiment comprise a HDPE or a MDPE and a LDPE or a LLDPE,
respectively. The weft filaments 1 and 2 of this embodiment are made of a relatively high
strength material having a melting point above that of the bonding layer of the warp layer
filaments. HDPE is currently preferred, but other materials may be utilized, such as heat sealable
polypropylene. The high density material of the weft filaments may, but not necessarily, be
coated with a lower-melting point material such as LLDPE to enhance bonding at the points of
mtersection with the warp layer filaments.

The desired dimensions of the individual filaments may vary significantly depending on
several factors, including the composition of the filaments and the intended use of the open mesh
material. The warp and weft filaments may, for example, have a thickness of 40 — 200 microns

and more typically 60 -150 microns. The weft filaments of the illustrated embodiment are
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considerably wider than the warp filaments, but filaments of the same or about the same widths
could be used in all layers, if desired. In addition, the weft filaments could be narrower than the
warp filaments.

While the desired characteristics of the open mesh material in terms of mass per unit area,
strength-to-mass ratio, percent elongation, etc., may vary depending on the intended end use of
the material, the material of the present disclosure has a low mass per unit area and a high
strength-to-mass ratio while maintaining good dimensional stability. This low mass per unit area
and high strength-to-mass ratio of the material reduces the carbon footprint associated with
manufacturing, transporting, and disposing of products made from the material, such as produce
bags, because the products require fewer raw materials and take up less volume. They therefore
require less energy for their production and handling than products made from traditional
materials.

One example is the family or “consumer” bag applications used to store items such as
nuts, oranges, potatoes, onions, seafood (such as shrimp, mussels, or clams), newspapers, flower
bulbs, dried beans, and wrapped candy. These and other bags are used to store the items and to
display them at the point of sale. The open mesh material used to form at least part of these bags
preferably has a mass per unit area of less than 30 g/m*, more preferably less than or equal to
about 25 g/m’, and even more preferably in the range of about 15 g/m” to about 20 g/m”. Its
strength-to-mass ratio in at least one of the machine and cross machine directions preferably is
greater than or equal to about 2.67 N/(g/m”) more preferably greater than or equal to about 3.50
N/(g/m%), and even more preferably greater than or equal to about 4.45 N/(g/m®), where strength
1s measured in accordance with ASTM D 5034. As a measurement of dimensional stability, the
material preferably has a percent elongation in at least one of the machine direction and the cross
machine direction of less than or equal to about 50%, more preferably less than or equal to about
40%, and even more preferably less than or equal to about 30%, where elongation is measured in
accordance with ASTM D 5034.

An open mesh material, hereafter “material 17, that has been successfully tested in this
regard is a non-woven fabric formed from 1) composite warp filaments each made from a 50
micron thick center layer of HDPE coextruded on both of its upper and lower sides with a 15
micron thick layer of LLDPE, and i1) weft filaments made from 100% HDPE. Using the ASTM

D 5034 testing method to determine breaking strength and breaking elongation, the fabric was
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clamped between opposed jaws and stretched to its breaking point while measuring fabric
elongation and the applied force. The fabric was considered to “break” when it was pulled apart
and subjected to an applied force that peaked and then dropped by at least 20%. The applied
peak force was then recorded as the “breaking force.” The test was repeated in both the machine
and cross machine directions for a statistically significant number of fabric samples. The tests
revealed that the fabric had a mass per unit area of 20 g/m’, a strength of 92.6 N, and a strength-
to-weight ratio of 4.63 N/(g/m’) in the machine direction. The “material 1” fabric also had a
strength of 41.8 N and a strength-to-mass ratio of 2.09 N/(g/m?) in the cross machine direction. It
had a percent elongation of about 42% in the machine direction and about 33% in the cross
machine direction.

After the filaments of the layered structure of the non-woven fabric of this embodiment
are thermally bonded together, the resulting open mesh fabric is dimensionally stable, offers very
low residual shrinkage and extension, and can be thermally bonded together with materials with
similar melt index properties such as the same or similar fabrics, films, etc. The density of the
fabric on a per area basis is determined by several factors, including the density and width of the
mdividual filaments of each layer, the spacing between the parallel warp filaments 5 and 6 of
each layer 3 and 4, and the pitch or the inclination of the weft filaments 1 and 2. The openness
of the mesh increases with increasing weft filament pitch and/or increasing warp and/or weft
filament spacing. As the openness of the mesh increases, the density of the mesh decreases. For
filaments of a given composition and of given dimensions, the dimensional stability and strength
of the fabric in the machine direction are at least generally proportional to the spacing between
the warp filaments and is at least generally proportional to the inclination or pitch of the weft
filaments relative to the machine direction. The dimensional stability and strength of the fabric
in the cross machine direction, on the other hand, is generally proportional to the strength of the
bonds at the intersection of the various layers and inversely proportional the inclination or pitch
of the weft filaments relative to the machine direction.

Turning now to FIGS. 4-7, a second embodiment of an open mesh material produced in
accordance with the disclosure is illustrated. The material of this embodiment, like that of the
first embodiment, is a non-woven fabric formed from two mutually crossing groups of weft
filaments 11, 12 which are fixed in their mutual position by being thermally bonded to lower and

upper cover layers or warp layers 13, 14. The weft filaments 11 and 12 cross one another at an
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acute angle to produce a diamond shaped pattern. Each warp layer 13 or 14 is formed from a
plurality of spaced, parallel filaments 15 or 16 extending in the machine direction. The filaments
15 and 16 of the warp layers are composite filaments as discussed above in conjunction with the
first embodiment.

The fabric of this embodiment differs from the fabric of the first embodiment in that the
weft filaments 11 and 12 are also composite filaments. All composite filaments 11, 12, 15, and
16 of the illustrated embodiment are made from the same composite material, but it is to be
understood that the filaments 11 and 12 of the weft layers could be made from a different
composite material than the filaments 15, 16 of one or both of the warp layers 13, 14. The
illustrated composite filaments are formed from a layered co-extruded material, but could be
formed, for example, from blended material, a laminated material, or a braided or intertwined
material.

Each of the illustrated composite filaments 11, 12, 15, 16 of this embodiment comprises a
tri-layer co-extruded material schematically illustrated in FIG. 5. That material has a center,
relatively high melting point carrier layer 18 that is flanked by upper and lower bonding layers
19 and 21 of a relatively low melting point material. The layers 18, 19, and 21 may be formed
from any combination of materials described above so long as the carrier portion is formed of a
higher melting point material than the bonding portion(s).

The composite weft filaments 11, 12 of this embodiment are positively bonded to both
the warp filaments 15, 16 and to each other at their points of intersection. As a result of this
configuration, the filaments of all fabric layers are bound to each other at all points of
mtersection by the melting and re-hardening of bonding layer material as schematically
illustrated in FIG. 7. Since the fabric strength in the cross machine direction is dependent
primarily on the aggregate strength of the bonds, the positive weft filament to weft filament bond
results in a higher material strength in the cross machine direction than is present in a material in
which the weft filaments are not made from a composite material (assuming that all other
characteristics of the fabric, including filament thickness, filament density, filament composition,
etc., are the same).

One material, hereafter “material 27, that has been successfully tested in this regard has
both warp and weft composite filaments formed from a 50 micron thick center layer of HDPE

coextruded on both of its upper and lower sides with a 15 micron layer thick layer of LLDPE.
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Material 2 had a mass per unit area of 20 g/m’. It had a strength of 89.8 N and a strength-to-
mass ratio of 4.49 N/(g/m?) in the machine direction. Material 2 also had a strength of 59.6 N
and a strength-to-mass ratio 2.98 N/(g/m”) in the cross machine direction. It had a percent
elongation of about 40% in the machine direction and about 27% in the cross machine direction.

The fabric illustrated in FIGS. 4-7 also differ from the fabric illustrated in FIGS. 1-3 in
that the lower warp layer filaments 15 are offset from the upper warp layer filaments 16. This
arrangement provides more points of intersection in a given area of the fabric for bonding, albeit
with less material being available for bonding at any given point of intersection. Of course, the
lower warp filaments 15 also could be aligned with the upper warp filaments 16 as discussed
above in connection with the first embodiment.

At least some of the warp filaments in one and possibly both layers 13 and 14 could
extend non-linearly rather than linearly. An example of this alternative is illustrated in FIG. 4A,
in which some of the filaments 16’ in the upper warp layer 13 are disposed in a generally
sinusoidal waveform. Other repeating or non-repeating waveforms are possible as well. For
mstance, one of the filaments 16” is shown as a sinusoidal waveform that is offset by 180
degrees relative to that of an adjacent non-linear filament 16°. These and other variants could be
provided in the same or different fabrics.

Many changes and modifications could be made to the open mesh materials disclosed
herein without departing from the spirit of the present disclosure. For instance, as mentioned
briefly above, one or both of the warp layers of either the non-woven fabric of FIGS. 1-3 or the
non-woven fabric of FIGS. 4-7 could be omitted, producing a two or three layer fabric. In
addition, one or more auxiliary materials or layers may be provided outside and/or inside of one
or both of the warp layers or even in the weft layer. For instance a structure such as a label, one
or more laminating or reinforcing sheets, or one or more additional warp layers could be
provided on a surface of one or both of the warp layers. A closing device such as a drawstring
could also be provided in the weft layers. In addition, while the discussion as focused largely on
non-woven fabrics, the disclosure also applies to woven or knit fabrics in which at least some of
the filaments intersect one another are thermally bonded to one another at at least some of their
points of intersection. Open mesh materials falling within the scope of this disclosure will

hereafter be referred to as “ultra-mesh materials” as a short designation for those materials.
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Open Mesh Material Characteristics

Specific examples of open mesh materials of the type disclosed above were tested.

Four samples were tested, grouped as follows:

Sample 1:

Sample 2:

Sample 3:

Sample 4:

An ultra-mesh material formed from a non-woven fabric of
the type generally illustrated in FIGS. 4 and 5-7 above.
The fabric consisted of two warp layers of a co-extruded
filament flanking two weft layers of high-density
polyethylene (HDPE). The weft filaments extended at
included angles a of about 30° relative to the cross
machine direction (a is shown in FIGS. 34, 37, and 39
below). Each individual filament thus extended at an angle
of 15° relative to the cross machine direction. Each weft
filament was formed from an 80 micron thick tri-layer
ribbon having a 50 micron thick layer of HDPE interposed
between two 15-micron thick layers of a linear low-density
polyethylene LLDPE. The ribbon was stretched at a ratio
of 6:1 to form the filaments that were incorporated into the
fabric, after which the composite filament had a thickness
of about 0.03 mm and a width of about 1.2 mm. The warp
filaments of each layer were spaced 8 mm apart. The
fabric was an alternating fabric in which the warp filaments
of the lower layer were spaced about mid-way between the
warp filaments of the upper layer, leading to a warp
filament spacing within the fabric of about 4 mm Each
weft layer filament had a thickness of about 0.04 mm and a
width of about 1.5 mm.

An ultra-mesh material that is the same as Sample 1 except
for the fact that the weft filaments had an included angle of
about 36 ° relative to the cross machine direction.

An ultra-mesh material that is the same as Sample 1 except
for the fact that the weft filaments had an included angle of
about 40° relative to the cross machine direction.

An ultra-mesh material that is the same as Sample 1 except
for the fact that the weft filaments had an included angle of
about 46° relative to the cross machine direction.

The results of the testing are summarized in Table 1 below:
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TABLE 1: OPEN MESH MATERIAL CHARACTERISTICS

Characteristic Sample #
1 2 3 4
2

Mass (g/m") 20 19 18 17
Breaking Strength
(Machine Direction - N)

85 83 63 68
(ASTM D 5034)
Strength-to-Mass Ratio
(Machine Direction - N/(g/m?)) 4.25 4.37 3.50 4.00
Breaking Strength
(Cross Machine Direction - N)

87 41 69 52
(ASTM D 5034, Grab Method)
Strength-to-Mass Ratio
(Cross Machine Direction - N/(g/m?)) 435 2.15 3.83 3.06
Burst Strength
(kPa)

200 172 131 96
(ASTM D 3786)
Breaking Elongation
(Machine Direction - %) 51.0 51.8 57.1 57.1
(ASTM D 5034)
Breaking Elongation
(Cross Machine Direction - %) 28.6 17.5 31.7 32.7
(ASTM D 5034)
Static Coefficient of Friction
(Machine Direction - ASTM D 1894) 0.562 | 0.366 0.317 0.478
Kinetic Coefficient of Friction
(Machine Direction - ASTM D 1894) 0.689 | 0.647 0.860 0.555
Static Coefficient of Friction
(Cross Machine Direction - ASTM D 1894) 1.300 1.130 1.390 1.220
Kinetic Coefficient of Friction
(Cross Machine Direction - ASTM D 1894 ) 1.150 1.200 1.160 1.030
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Coefficient of friction tests were performed in accordance with ASTM standard ASTM D
1894. Coefficients of friction were measured by sliding a sled, having its bottom surface coated
with sponge rubber, over a flat surface bearing the material to be tested.

An ultra-mesh material was also tested for “stackability.” "Stackability" as used herein
refers to the number of strips of material that are contained in a stack of a given height when that
stack is subjected to a given force. The stack could be either linear, with separate strips being
stacked on top of one another as would typically be the case when items are stored in a box or
other container. Alternatively, the stack could be tubular, as would be typically the case when a
material is rolled about itself to form a roll. It could also be linear but formed from a continuous
sheet folded in a so-called Z-fold pattern. Stackability is an important characteristic for many
materials because, among other reasons, the materials or products made at least in part from
them must be shipped and stored. Everything else being equal, it is desirable to contain more
materials or products in a stack of'a given depth so as to increase the number of materials or
products that can be shipped and stored in a given volume, hence reducing storage space and
further reducing the materials’ or products’ carbon footprint in terms of their shipping costs.

For this test, 250 strips of an ultra-mesh material were laid in a stack, and the initial
height of that stack was measured. The ultra-mesh material was of a type that is well suited for
use in bags and that was subjected to many of the tests referenced herein. It will be referred to
herein as the “ultra-mesh A” material for the sake of conciseness. The ultra-mesh A material is a
non-woven fabric of the type generally illustrated in FIGS. 1-3. The fabric has a density of 20
g/m” and consisted of two warp layers of a co-extruded filament flanking two weft layers of
high-density polyethylene (HDPE). The warp filaments extend in parallel with the machine
direction. The weft filaments extend at an included angle of about 36° relative to the cross
machine direction. Each weft filament is formed from an 80 micron thick tri-layer ribbon having
a 50 micron thick layer of HDPE interposed between two 15-micron thick layers of a linear low-
density polyethylene LLDPE. The ribbon was stretched at a ratio of 6:1 to form the filaments
that were incorporated into the fabric, after which the composite filament had a thickness of
about 0.03 mm and a width of about 1.2 mm. The warp filaments of each layer are spaced 8 mm
apart. Each weft layer filament has a thickness of about 0.02 mm and a width of about 1.5 mm.

A force of27.1 N was then applied to each stack uniformly along the length of the stack,

and the height was again measured. The 27.1 N force was designed to emulate the compressive
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force typically imposed on stacks of items when boxed. A total force of 42.3 N was then applied
uniformly along the length of each stack, and the height was again measured. The results of these

tests are summarized in Table 2 below:

TABLE 2: ULTRA-MESH STACKABILITY TEST RESULTS

Compressed Compressed
Pre-Compressed Number of Height @ Number of Height @ Number of
Height (¢m) Strips/em 27.1 N (cm) Strips/em 42.3 N (cm) Strips/em
3.59 61.3 1.43 174.8 1.27 196.9

Another significant feature of materials formed by intersecting filaments or other
mtersecting structures is the strength imparted to the material by the bonds at the points of
mtersection. “Bond strength tests” were performed to measure the tensile or tear strength of the
ultra-mesh A material at the points of intersection and to compare the observed strength to the
strengths between the bonded cross laminated layers of a slit and stretched film forming a fabric
that is marketed commercially under the trade name “CLAF®". CLAF" is a registered trademark

of ENOS ANCI, Inc. Three materials were tested, namely:

e MS-grade CLAF®,
e S-grade CLAF®, and

e Ultra-mesh A as described above.

In each test, a 5.1 cm wide by 20.3 cm long rectangular strip of the material to be tested
was prepared with the cross machine portion of the sample extending lengthwise of the sample
and the machine portion running widthwise. The tested ultra-mesh A material samples thus had
their warp filaments extending widthwise of the sample. Each sample to be tested was placed
between two vertically spaced jaws. The upper end of the strip to be tested was attached to the
upper jaw by hooking the warp structure onto six evenly spaced hooks that extended
downwardly from the upper jaw and that hooked onto a horizontally extending portion of the
material. In the case of the ultra-mesh A material, the hooks engaged one of the warp filaments.
The lower end of the strip was clamped to the lower jaw, making sure that the material was
secure in both the upper hooking system and the lower jaw while maintaining a vertical
alignment of the strip with the upper and lower jaws. The jaws where then pulled apart at the
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rate of 30.5 cm/min while measuring the force being imposed on the sample. The “breaking

force” or peak force imposed on the sample, calculated as described above in conjunction with
the discussion of “material 17, was recorded as a measurement of tear strength at the points of
mtersection or simply “bond strength”. The test was repeated for a series of 10 samples of each
of the tested materials. The breaking force and standard deviation were then recorded for each

material as reflected by Table 3 below:

TABLE 3: TEAR STRENGTH AT POINTS OF INTERSECTION

Mesh Type Average Breaking Force
Breaking Force Standard
N) Deviation (%)
MS-Grade CLAF® 9.6 0.28
S-Grade CLAF® 9.6 0.44
Ultra-Mesh A 25.1 1.35

Table 3 confirms that, on average, the ultra-mesh A material has a tensile or tear strength
at the points of intersection of the warp and weft filaments, as measured by material breaking
force, of over 10 N, over 15 N, and even over 20 N. The resultant tear strength is well over
double that exhibited by the tested CLAF® materials, despite the fact that the ultra-mesh material
A is lighter and more open than the CLAF® materials. It is believed that comparable results
would be obtained with the other ultra-mesh materials described herein.

The specific ultra-mesh materials described above, including material 1, material 2, and
ultra-mesh A, as well as many other fabrics and other open mesh materials falling within the
scope of the present disclosure, could be converted into any of a wide variety of articles, such as
bags, silt fences, bale wraps, or screens, by any of various converting operations. This
conversion could be performed by forming seams through the application of heat, by folding, by
sewing, through the use of adhesives, or any combination thereof. Three such applications will

now be described.

2. L-Seam Bags

Open mesh materials pursuant to the present disclosure, and also referred to as “ultra-
mesh materials” for the sake of conciseness, can be converted into a so-called L-seam bag by

folding the material about itself to provide a vertical edge seam and sewing the fabric at its side
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and bottom edges. The resulting bag would have an open top, one edge formed from a fold, and
a second edge and a bottom formed from seams. These seams typically are formed by sewing,
but could conceivably be formed by thermal bonding, by using adhesives, or by some
combination of any or all of all these three and possibly other techniques. The warp layers in
the fabric preferably would extend horizontally along the bag to maximize side seam strength.

Referring now to FIG. 8, an L-seam bag 20 includes a first end 22 and an oppositely
disposed second end 24. The bag 20 further includes a side seam 26 that extends between the
first and second ends 22, 24. The bag is formed from an open mesh material, preferably one of
the non-woven fabrics described above or a fabric or other open mesh material having similar
characteristics.

In the depicted orientation of FIG. 8, the first end 22 of the bag 20 is a bottom end while
the second end 24 of the bag 20 is a top end. The bottom end 22 is a closed end while the top
end 24 is an open end. However, the top end could be closed after being filled using any
suitable technique.

In the depicted embodiment, the bag 20 is formed by folding (i.e., bending over upon
itself) the material and sewing the material at its side and bottom edges so that the bag 20
includes an interior cavity 28. Bags having sewn side and bottom seams are commonly referred
to as L-sewn bags.

The side seam 26 of the bag 20 of this embodiment is formed by stitching or sewing
opposite sides of the material together after the material has been folded. A side 30 that is
opposite the side seam 26 is a fold or bend, which is formed by bending the material over itself.
The bottom end 22 includes a seam 32 that is formed by sewing a first portion of an edge of the
material to an overlapping portion of the edge after the material has been folded.

In the depicted embodiment, the material of the bag 20 is a non-woven fabric oriented so
that the warp filaments 15, 16 (FIGS. 1-3) are generally parallel to the seam 32 of the bottom end
22 of'the bag 20. In the depicted orientation, the warp filaments 15, 16 extend horizontally along
the bag 20 to maximize the strength of the side seam 26.

Referring now to FIGS. 8 and 9, the top end 24 of the bag 20 will be described. The top
end 24 includes an edge 34. The edge 34 defines an opening 36 that provides access to the

mterior cavity 28.
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The top end 24 further includes a texturized portion 38 disposed adjacent to the edge 34.
The texturized portion 38 is adapted to provide a texture that is distinct from the texture of the
fabric of the bag 20. This distinctive texture of the texturized portion 38 of the bag 20 allows
handlers to identify the top end 24 of the bag 20 by feel or touch.

The texturized portion 38 includes a filament 40. In one embodiment, the filament 40 has
an outer diameter that is in a range of about 0.1 mm to about 1 mm. In another embodiment, the
outer diameter of the filament 40 is in a range of about 0.1 mm to about 0.5 mm. In another
embodiment, the outer diameter of the filament 40 is in a range of about 0.2 mm to about 0.3
mm. In the depicted embodiment of FIGS. 8 and 9, the texturized portion 38 includes a plurality
of filaments 40. The filament 40 is disposed on an outer surface of the fabric of the bag 20
adjacent to the edge 34 of the top end 24. In the depicted embodiment, the filament 40 is
disposed on the outer surface of the fabric of the bag 20 so that the filament 40 is not intertwined
or interlaced with the fabric. The filament 40 extends continuously around the top end 34 of the
bag 20.

In the depicted embodiment of FIGS. 8 and 9, the filament 40 1s oriented so that it is
generally parallel to the warp filaments 15, 16 of the fabric of the bag 20. In another
embodiment, the filament 40 is generally horizontal in the bag 20. In another embodiment, the
filament 40 is generally parallel to a plane in which the opening 36 of the top end 24 is disposed.

In one embodiment, the filament 40 is a monofilament that is manufactured from a high
density polyethylene (HDPE) material. In another embodiment, the filament 40 is a coextruded
filament having a carrier portion and a bonding portion. The carrier portion can be manufactured
from materials including a high density polyethylene (HDPE) or a medium density polyethylene
(MDPE) while the bonding portion can be manufactured from materials including a low density
polyethylene (LDPE) or linear low density polyethylene (LLDPE).

In one embodiment, the texturized portion 38 includes a band 42 that extends around the
top end 24 of the bag 20 at a location that is adjacent to the edge 34 of the top end 24. The band
42 is a narrow strip of material. The band 42 can be manufactured from a thermoplastic material
mcluding polypropylene, low density polyethylene, coated polyester, etc. In one embodiment,
the material of the band 42 has a thickness of about 25 microns. In one embodiment, the
thermoplastic material of the band 42 is transparent or translucent. In another embodiment, the

thermoplastic material of the band 42 is opaque.
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The band 42 defines a width W. In one embodiment, the width of the band 42 is less than
or equal to about 50.8 mm. In another embodiment, the width W of the band 42 is less than or
equal to about 38.1 mm. In another embodiment, the width W is less than or equal to about 25.4
mm.

In another embodiment, the band 42 is used without the filament 40. In this embodiment,
the inner surface 46 of the band 42 bonds to warp layers 14 and weft filaments 11, 12.

The band 42 includes an outer surface 44 and an oppositely disposed inner surface 46. In
the depicted embodiment of FIGS. 8 and 9, the inner surface 46 bonds to warp layers 14, the
weft filaments 11, 12, and the filament 40. In one embodiment, the inner surface 46 of the band
42 includes a bonding portion that is adapted to adhere to the warp layers 14, the weft filaments
11, 12 and the filament 40 through the application of heat and pressure.

Referring now to FIG. 10, an alternate embodiment of a texturized portion 138 of the bag
20 is shown. The texturized portion 138 includes the band 42 and a filament 140, which is
disposed adjacent to the edge 34 of the top end 24 of the bag 20. In the subject embodiment, the
filament 140 is disposed on an outer surface of one of the warp filaments 16 of the warp layer 14
so that a portion of the filament 140 is disposed between the warp filament 16 and the band 42.

The filament 140 is disposed in a non-linear waveform (e.g., square, triangle, saw-tooth,
sine, etc.) pattern. The waveform pattern of the filament 140 is a generally oscillating pattern.
The oscillating pattern of the filament 140 defines a plurality of peaks 148a and a plurality of
valleys 148b. In the depicted embodiment, the oscillating pattern is a generally sinusoidal.

Referring now to FIG. 11, an alternate embodiment of a texturized portion 238 of the bag
20 is shown. The texturized portion 238 of the bag 20 includes a plurality of filaments 240. The
plurality of filaments includes a first filament 240a and a second filament 240b. The first
filament 240a is disposed in a first non-linear waveform pattern while the second filament 240b
is disposed in a second non-linear waveform pattern. In the depicted embodiment, the first and
second waveform patterns are generally sinusoidal. The second waveform pattern is offset from
the first waveform pattern. For example, in the depicted embodiment, the first and second
waveform patterns are 180° out of phase.

Referring again to FIG. 8, the bag 20 includes a label 50. The label 50 extends around at
least portion of the bag 20. In the depicted embodiment, the label 50 is disposed between the
bottom and top ends 22, 24 of the bag 20.
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The label 50 includes an outer surface 52 and an oppositely disposed inner surface. The
outer surface 52 is adapted to include indicia (e.g., colors, numbers, letters, symbols, etc.)
regarding information (e.g., manufacturer, weight, ingredients, dates, nutritional information,
etc.) about the contents disposed in the interior cavity 28 of the bag 20.

The inner surface of the label 50 may be an adhesive-free surface. It will be understood
that the term “adhesive-free” means that the inner surface does not include an applied adhesive
or an adhesive coating. The inner surface of the label 50 is affixed to the composite filaments of
the fabric of the bag 20 through the application of heat and pressure. In one embodiment, the
mner surface of the label 50 is affixed to the warp layers 14 of the bag 20. In another
embodiment, the inner surface of the label 50 is affixed to the warp and weft layers of the bag
20.

Referring now to FIG. 12, an alternate embodiment of a bag 320, which is constructed
from an open mesh material of the present disclosure, is shown. The bag 320 includes a bottom
end 322, an oppositely disposed top end 324 and a side seam 326 that extends between the
bottom and top ends 322, 324.

The bottom end 322 is a closed end while the top end 324 is open. The top end 324
defines an opening 336 that provides access to an interior cavity 328 of the bag 320.

The bag 320 of this embodiment further includes a closure member 360. The closure
member 360 is adapted to selectively close the opening 336 to prevent or block access to the
mnterior cavity 328 of the bag 320. In one embodiment, the closure member 360 is a warp knitted
fabric. In another embodiment, the closure member 360 is a non-woven fabric. The closure
member 360 can be manufactured from a thermoplastic material such as polyethylene,
polypropylene, high density polyethylene, nylon, polyesters, etc.

The closure member 360 is disposed at the top end 324 of the bag 320. The closure
member 360 is freely disposed between the weft filaments 11, 12 so that the weft filaments 11,
12 can slide along the closure member 360. In the depicted embodiment, the closure member
360 is disposed between the weft filaments 11, 12 so that the closure member 360 is generally
parallel to the warp filaments 16 of the bag 320. While the closure member 360 is captured
between the weft filaments 11, 12, the closure member 360 is secured to the bag 320 at the side

seam 326.
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To close the opening 336 of the top end 324, the closure member 360 is pulled in a
direction that is generally outward from the top end 324. As the closure member 360 is pulled,
the weft filaments 11, 12 slide along the closure member 360 toward other weft filaments 11, 12
of the fabric of the bag 320 and bunch together. As the weft filaments 11, 12 slide along the
closure member 360, the size of the opening 336 is reduced. When the weft filaments 11, 12 are
bunched together, the closure member 360 can be tied to secure the top end 324 in a closed
position (i.e., when the opening 336 is closed).

Referring now to FIG. 13, an alternate embodiment of a bag 520, which is constructed
from the fabric of the present disclosure, is shown. The bag 520 includes a bottom end 522, an
oppositely disposed top end 524 and a side seam 526 that extends between the bottom and top
ends 522, 524.

The bottom end 522 is a closed end while the top end 524 is an open end. The bottom
end 522 includes a seam 532 that is formed by sewing a first portion of an edge of the fabric to
an overlapping portion of the edge after the fabric has been folded. The top end 524 defines an
opening 536 that provides access to an interior cavity 528 of the bag 520.

The bag 520 includes a plurality of strands 570. The plurality of strands 570 is adapted to
increase the hoop strength of the bag 520 without significantly increasing the weight of the bag
520.

The plurality of strands 570 is disposed in the bag 520 so that the strands 570 are
generally parallel to the warp filaments 16 of the fabric. In one embodiment, the strands 570 are
disposed adjacent to the warp filaments 16. In another embodiment, the strands 570 are disposed
between adjacent warp filaments 16. In another embodiment, the strands 570 are disposed on the
warp filaments 16. In one embodiment, each of the strands 570 has an end portion 572 that is
secured at the side seam 526 of the bag 520

The strands 570 have a tensile strength that is greater than or equal to the tensile strength
of the warp filaments 16. The strands 570 can be manufactured from various materials. In one
embodiment, each of the strands 570 is a non-woven or thermoplastic material such as a
polyester material. In another embodiment, each of the strands 570 can be made from the thread
used to secure the side seam 526 and the seam 532 at the bottom end 522.

The strands 570 are disposed at intervals along an axial distance D of the bag 520. In one

embodiment, the intervals between the strands 570 are fixed (i.e., the mntervals between the
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strands 570 are equal). In another embodiment, the intervals between the strands 570 vary so
that the intervals between strands are unequal.

In one embodiment, the axial distance D at which the strands 570 are disposed is equal to
a length L (i.e., from the bottom end 522 to the top end 524) of the bag 520. In another
embodiment, the strands 570 can be can be localized along the length L depending on the
particular application for the bag 520 so that the axial distance D is less than the length L of the
bag 520. In one embodiment, the strands 570 are disposed in the lower half of the bag 520 so
that the axial distance D is less than or equal to 0.5L as measured from the bottom end 522 of the
bag 520. In another embodiment, the strands 570 are disposed in a lower third of the bag 520 so
that the axial distance D is less than or equal to 0.33L as measured from the bottom end 522 of
the bag 520. In another embodiment, the strands 570 are disposed in the lower quarter of the bag
520 so that the axial distance D is less than or equal to 0.25L as measured from the bottom end
522 of the bag 520.

Referring now to FIGS. 14 and 15, an alternate embodiment of the strands 570 for the
bag 520 is shown. In this alternate embodiment, the strand 570 is disposed on the warp filament
16 so that the strand 570 forms a waveform pattern (e.g., square, triangular, saw-tooth, sinusoid,
etc.). Inthe depicted embodiment of FIG. 14, the waveform pattern has a generally sinusoidal
shape.

In the depicted embodiment of FIG. 15, a plurality of strands 570 is disposed on each
warp filament 16. The plurality of strands 570 includes a first strand 570a and a second strand
570b. The first strand 570a is disposed in a first waveform pattern while the second strand 570b
is disposed in a second waveform pattern. In the depicted embodiment, the first and second
waveform patterns are generally sinusoidal. The second waveform pattern is offset from the first
waveform pattern. For example, in the depicted embodiment, the first and second waveform
patterns are 180° out of phase.

Being formed from an ultra-mesh material, the L-seam bag constructed in accordance
with the present disclosure, referred to herein as a “new style” L-seam bag for the sake of
conciseness, exhibits superior stackability when compared to prior art L-sewn bags.
Traditionally, L-sewn bags have been shipped and stored in "bales" in which several thousand
bags are compressed and bound together using twine and/or shrink wrap. Each bale typically

contains four or five stacks of bags of equal numbers arranged next to each other. The bound

{00363746.PDF \}
26



10

20

bales are then stacked on a pallet and compressed to a final height, typically about 50 in (127

cm), and the entire pallet is shrink-wrapped. Several pallets are then placed on a truck for

shipping.

The stackability of new style L-seam bags, made from the above-described ultra-mesh A

material, was tested against traditional raschel knit L-sewn bags using this baling and palleting

process. Two sizes of each style of bag were tested: a 10 Ib bag and a 5 Ib bag. It should be

noted at this time that bag sizes are often referred to in the packaging industry as a function of

their intended volumetric or weight-based capacity. Hence, a 10 1b bag is one that is designed to

have a working capacity of 10 Ibs (4.5 kg), a 5 1b bag is one that is intended to have a working

capacity of 5 Ibs (2.7 kg), etc.

The bags were baled using a force of 60,000 Ibs (267 kN) and stacked on pallets using the

technique described above. The test results the testing are summarized in Table 4 below:

TABLE 4: STACKABILITY OF L-SEAM BAGS

Raschel Ultra-Mesh Raschel Ultra-Mesh

101b 101b 51b 51b
Bag Size 101b 101b 51b 51b
Number of Bags/Stack 750 1,000 600 1,000
Number of Bags/Bale 3,000 4,000 3,000 5,000
Bale Dimension (cm) 52.1x116.8x35.6 | 52.1x116.8x22.9 | 58.4x114.3x33.7 | 53.3x116.8x25.4
Bale Height (cm) 35.6 229 33.7 25.4
Bags/cm 21.1 437 17.8 394
Number of Rows/Stack 4 6 5 6
Number of Bales/Pallet 8 12 10 12
Number of Bags/Pallet 24,000 48,000 30,000 60,000

The improvements are significant.

As can be seen from Table 4 above, 3,000 10 1b raschel knit L-seam bags were
compressed to a height of 14 in (35.6 cm) during the baling process, resulting in the formation of
a stack of 43.7 bags/cm when the stacked bags were subjected to a 267 kN force. Hence, each
bale contained 3,000 bags. Comparatively, 4,000 new style 10 1b ultra-mesh L-seam bags were
compressed to a height of 9 in (22.3 cm) during the baling process, resulting in the formation of
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a stack of 21.1 bags/cm when the stacked bags were subjected to 267 kN force. These tests thus
confirm that subjecting stacks of L-seam bags constructed in accordance with the present
disclosure to a force of 267 kN forms a stack having more than 25 bags/cm, more than 30
bags/cm, and even more than 35 bags/cm.

Due to the reduced height of the bale of the new style mesh bags compared to a bale of
raschel knit L-sewn bags, it was possible to store more bales on a pallet. For shipping and
storage purposes, the maximum desired height of a pallet and the items stored on it is typically
considered to be about 50 in (127 cm). Bales of 10 Ib raschel knit L-sewn bags are typically
stacked on a pallet in four layers, each containing two bales. Due to the reduced bale height of
the new style 10 Ib L-seam bags made from the ultra-mesh A material, an additional two rows of
bales can be stacked on a pallet to essentially the same final height. The same pallet thus can
hold 12 bales of new style 10 Ib L-seam bags as opposed to only 8 bales of traditional raschel
knit 10 Ib L-sewn bags. As a result, 48,000 new style 10 Ib bags can be stored on a pallet,
compared to only 24,000 prior art raschel knit 10 Ib L-sewn bags. Fifty percent more bags can be
shipped and stored in a given volume. The shipping and storage space requirements are
dramatically reduced, further reducing the bags' carbon footprint. Table 4 confirms that similar

improvements are obtained for ultra-mesh 5 1b L-sewn bags.

3. Form, Fill, and Seal Bags

Ultra-mesh materials as described herein, or other materials having at least some of the
characteristics of the ultra-mesh materials, can also be used to make multi-substrate bags having
both sheet and open mesh portions with at least one thermally-bonded seam. While
embodiments of form, fill, and seal (FFS) bags will now be described that take the form of four-
panel vertical form, fill and seal (VFFS) bags, at least many of the concepts discussed herein are
also applicable to other vertical form, fill and seal bags, horizontal form, fill and seal (HFFS)
bags, and any other multi-substrate FFS bags having at least one thermally-bonded end seam
sealing mesh and film portions of the bag together.

Turning first to FIGS. 16-21 and to FIGS. 16-18 in particular, a first embodiment of a
FFS bag 1,020 comprises a so-called four-panel VFFS bag having front 1,022, rear 1,024, left
1,026, and right 1,028 sides and upper 1,030 and lower 1,032 ends. The bag is filled with items
such as produce items or other food products. The term “filled” as used herein does not mean

that the entire interior volume of the bag must be occupied by items. Indeed, in commercial
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applications, a bag typically is “filled” to its rated weight of stored items while the items occupy
less than 70%, and quite often less than 50%, of the interior volume of the bag. Items that may
be stored in these bags may, for example, be nuts, oranges, potatoes, onions, seafood (such as
shrimp, mussels, or clams), newspapers, flower bulbs, dried beans, or wrapped candy.

The bag 1,020 is generally square along the majority of its length when filled with
materials, except where it is collapsed at the upper and lower ends 1,030 and 1,032 where the
opposed front and rear sides 1,022 and 1,024 are sealed to one another with the ends of the left
and right sides 1,026 and 1,028 sandwiched therebetween. It could also be rectangular or have
another polygonal cross sectional shape and exhibit many, if not all, of the characteristics
discussed herein. The left and right sides 1,026 and 1,028 are formed from a gusseted open
mesh material 1,100. At least one end of each of the outer surfaces of the front and rear sides
1,022 and 1,024 is formed at least in part from a sheet material 1,102 extending lengthwise of the
bag from a sealed end of the bag. Both ends of one or both of the font and rear sides may be
made from the sheet material. In the illustrated embodiment, sheet material extends the entire
length of the front and rear sides. Inthe bag 1,020 of the illustrated embodiment, the rear side
1,024 is formed entirely from the sheet material 1,102, and the front side 1,022 of the bag 1,020
is formed from the open mesh material 1,100 overlaid with the sheet material 1,102.

Referring to FIGS. 20 and 21, the sheet material 1,102 of the front side 1,022 of the bag
1,020 preferably extends the entire width of the front side 1,022, but may extend less than the
entire width if desired. It is heat sealed to underlying mesh fabric 1,100 at its edges via seams
1,034, 1,036 that are approximately Y in (0.64 cm) to /s in (0.95 cm) wide. The rear side 1,024
of'the bag 1,020 has two vertically extending seams 1,038, 1,040 at the corners thereof where the
film material 1,102 overlaps the edges of the open mesh fabric 1,100. Both of the seams 1,038,
1,040 comprise overlap seams. At least the lower end 1,032 is closed, possibly by sewing or
clasping but more preferably by thermal bonding. In the illustrated embodiment, both the upper
and lower ends 1,030 and 1,032 of the bag 1,020 are closed by thermally bonded seams. These
seams may take the form of fin or peel seams 1,042, 1,044 formed by pressing two seal bars
together, also as discussed below. They alternatively could be formed by other seams such as
overlap seams. The upper and lower seams 1,042, 1,044 typically have a length L of about /s in
(0.95 cm) to %2 in (1.27 cm). The illustrated bag 1,020 has a storage capacity of one to three lbs
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and 1s about 4 in (10.2 cm) wide by 10 in (25.4 cm) high. However, the concepts discussed
herein are equally applicable to larger or smaller bags of different proportions.

The sheet material 1,102 may be any sheet material capable of being heat bonded to itself
and to other materials. It preferably is capable of receiving indicia on its outer layer. A material
made in whole or in part from a synthetic resin film material could suffice. One such material is
a so-called PET laminate having a thin layer of a relatively high melting point polyester material,
serving as a print surface, laminated onto a relatively thick layer of a relatively low melding
point linear low density polyethylene (LLDPE) material. The LLDPE material melts during the
heat bonding process to seal the film material to adjacent materials. One preferred material is
approximately 3 mil (0.076 mm) thick. However, as discussed in more detail below, other
materials of different thicknesses have been successfully tested. Other sheet materials also could
be used.

The open mesh material 1,100 is of an ultra-mesh type and, thus, is formed from a
number of intersecting filaments, at least some of which are composite filaments formed from a
composite material having a high melting point “carrier” portion and a relatively low melting
point “bonding” portion. It may take the form of one of the non-woven fabrics described
generally above in conjunction with FIGS. 1-7.

Turning now to FIGS. 22 and 23, the bags 1,020 may be manufactured on a vertical
form, fill and seal machine 1,050 that forms product-filled bags from rolls 1,060 and 1,062 of the
open mesh fabric 1,100 and the sheet material 1,102, respectively. The machine 1,050 includes a
frame 1,052, a substrate forming station 1,054, a product dispenser 1,056, and a form, fill, and
seal assembly 1,058. The substrate forming station 1,054 forms a continuous strip of a
composite substrate 1,200 from rolls 1,060, 1,062 of mesh and film. The form, fill, and seal
assembly 1,058 receives batches of product from the product dispenser 1,056 and simultaneously
forms bags 1,020 from the substrate 1,200, fills those bags 1,020 with the product, and seals the
ends of the formed and filled bags 1,020.

The substrate forming station 1,054 includes first and second takeoff rolls 1,060 and
1,062 for the open mesh fabric 1,100 and the film 1,102, respectively. The open mesh fabric
1,100 preferably is wound onto the roll in a continuous strip 1,202 with the warp filaments
extending lengthwise of the strip or in the machine direction. The warp filaments may ultimately

extend vertically in the finished bags. The second takeoff roll 1,062 supports a roll of the PET
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laminated film material, printed with two adjacent repeating patterns of print indicia positioned
side-by-side in alignment with each other. A slitter 1,064 is provided downstream of the takeoff
roll 1,062 and is operable to slit the film 1,102 into two indicia-bearing strips or print bands
1,066, 1,068. A system of guide rollers and guide bars guides the print bands 1,066, 1,068 and
the continuous strip 1,202 of the open mesh fabric 1,100 into a substrate forming assembly
1,070, where the edge of the first print band 1,068 is thermally bonded to an edge of the mesh
strip 1,202, and the other print band 1,066 is thermally bonded to the outer surface of'the mesh
strip 1,202 in a spaced apart relationship to the first print band 1,068. Segments of these print
bands 1,066, 1,068 ultimately form the rear and the front of the finished bags, respectively. The
thermal bonding preferably is performed via a system of heated bars 1,072 and a platen 1,074 as
is generally known in the art. A suitable system for slitting indicia-bearing film into two print
bands and for heat bonding the print bands to a substrate is known, for example, from
International Publication No. WO 99/58323 to Winiecke.

The resulting substrate 1,200 is illustrated in FIG. 24. It includes a continuous strip of
mesh fabric 1,202 having one print band 1,066 overlaid onto an outer surface about mid-way
between first and second edges 1,204, 1,206 of the mesh strip 1,202. Print band 1,066 1s
thermally bonded to mesh strip 1,202 at overlap seams 1,208 and 1,210 running parallel to the
edges of the print band 1,066. A first edge 1,212 of the other band 1,068 is thermally bonded to
the second edge 1,206 of the mesh strip 1,202 via an overlap seam 1,214. When the substrate
1,200 1s subsequently formed into a bag, a segment of the first print band 1,066 forms the outer
surface of the front side of the bag, a segment of the second print band 1,068 forms the rear side
of'the bag, a segment of a mesh portion 1,216 between the first and second print bands 1,066 and
1,068 forms the right sidewall of the bag, and a segment of mesh portion 1,218 to the left of the
first print band 1,066 forms the left sidewall of the bag.

It should be noted that the substrate 1,200 need not be formed on the vertical form, fill
and seal machine 1,050. It could instead be formed by separate converting equipment located
either at the same location as the vertical form, fill and seal machine 1,050 or at another location
entirely. Optionally forming the substrate at a remote location would offer the bag manufacturer
the option of not having to purchase and handle multiple rolls of different types of materials. It
also would reduce the capital expense associated with the purchase and operation of the vertical

form, fill and seal machine because the machine would not require a substrate forming station.
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Referring again to FIG. 22, the product dispenser 1,056 functions to dispense batches of
product that have been weighed by a computer-weighing apparatus (not shown) at the proper
time in the operating cycle of the machine 1,050. Suitable computer-weighing apparatuses that
can perform this function are shown in U.S. Patent Nos. 4,538,693 and 4,901,807, which are
incorporated herein by reference.

Referring to FIGS. 22 and 23, the form fill and seal assembly 1,050 includes a square
vertical forming tube 1,080 mounted on the frame 1,052 immediately below the dispenser 1,056,
such that product dispensed from the dispenser 1,056 is received internally of the vertical
forming tube 1,080. A forming shoulder 1,082 is secured to the frame 1,052 adjacent but spaced
from an upper end of the vertical forming tube 1,080. Other polygonal forming tubes or even
circular or ovoid tubes could be used in place of a square forming tube. The forming shoulder
1,082 directs the substrate 1,200 around the forming tube 1,080 to form a generally square
tubular structure in which the outer edge of the print band 1,068 overlaps the outer surface of the
opposed edge of the mesh fabric strip 1,202. A vertical sealing bar 1,084 is supported adjacent
the upper end of the vertical forming tube 1,080. The vertical seal bar 1,084 heat bonds the
overlapped edge of the print band 1,068 to the outer edge of the mesh fabric strip 1,202 at the
corner of front of the finished bag to form a vertical overlap seam, hence forming a generally
tubular sleeve 1,087. A pair of advancing belts 1,086, 1,088 is located on opposite sides of the
vertical forming tube 1,080 beneath the seal bar 1,084. Belts 1,086, 1,088 are selectively
controlled to index the sleeve 1,087 downwardly along the tube 1,080 the length of one bag
1,020 to advance a corresponding amount of the substrate 1,200 and into contact with the
forming shoulder 1,082 and enable another bag 1,020 to be formed.

An end sealing and cutting device 1,090 is located beneath the tube 1,080. Device 1,090
includes a pair of opposed heated seal bars 1,092, 1,094 that are selectively movable toward each
other to horizontally compress the sleeve 1,087 above the level of the product in the filled bag to
form a fin seal that forms the lateral top seam 1,042 in the bag 1,020 containing the product and
a lateral bottom seam 1,044 in the next bag 1,020 to be filled with the items. The seam is formed
by heating the bonding layers of the various materials so to bond the first and second print strips
1,066, 1,068 to each other and to the intervening layers of mesh strip 1,202, generally as seen in
FIG. 23. The device 1,090 also includes a blade (not shown) that severs the filled and sealed bag
1,020 from the remainder of the substrate sleeve 1,087 such that the filled and sealed bag 1,020

{00363746.PDF \}
32



10

15

20

25

30

falls downwardly onto a conveyor 1,051 which carries the filled and sealed bag 1,020 away from
machine 1,050.

Left and right gusseting blades 1,096, 1,098 are provided beneath the discharge opening
in the tube 1,080 immediately above the sealing and cutting device 1,090. The blades are driven
by actuators such as pneumatic cylinders 1,097 and 1,099 to fold the center of the left and right
sides 1,026 and 1,028 of the bag 1,020 between the edges of the front and rear sides 1,022 and
1,024 just prior to closure of the seal bars 1,092, 1,094, thus forming gussets in the sides of the
bag 1,020. The blades 1,096, 1,098 are retained in this position during the heating and sealing
operation and are retracted simultaneously with the seal bars of the sealing and cutting device
1,090. The depth of the gussets varies with the stroke of the gusseting blades 1,096, 1,098. In
the illustrated embodiment, the gussets extend to the center or nearly to the center of the bag
1,020, as can be seen in the bottom view of FIG. 20.

The relatively lightweight, open nature of the ultra-mesh material forming the open mesh
material 1,100 of the finished bag 1,020, coupled with the composition of its filaments, permits
the vertical form, fill and seal machine 1,050 to produce superior top and bottom seams at a
much higher rate than would otherwise be possible with previously known multi-substrate
materials having other open mesh materials. The nature of that seam can be appreciated with
reference to FIG. 19. The low density material of the various layers melts during the heat
sealing process and flows between and around the high density filaments. This results in at least
partial encapsulation of the carrier portions of the filaments of the open mesh material layers by
the low density material. Importantly, it also permits significant film to film bonding of the outer
film layers 1,022 and 1,025 through the openings in the mesh layers 1,026 and 1,028. The ultra-
mesh material 1,100 also has a relatively low kinetic coefficients of friction when compared to
some other open mesh materials, enhancing the ability to pull substrates containing that mesh
material through the machine 1,050 at higher rates without slippage. Tests have shown that
multi-substrate VFFS bags with seam strength that is far superior to that present in prior art bags
can be manufactured at a rate of 25 bags per minute, or even 50 bags per minute or higher.
Comparable multi-substrate VFFS bags employing MS-grade CLAF® as the open mesh material
of their substrates can be manufactured at a rate of no more than about 15-22 bags per minute.

Tests confirming these conclusions are detailed below.
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Referring again to FIGS. 16-18 and 27, the thus-formed, filled, and sealed bag 1,020 is
aesthetically pleasing because the film strip of the front side 1,022 lies very smooth on the
relatively thin, lightweight underlying open mesh of the layer 1,100 formed from an ultra-mesh
material. In addition, the underlying open mesh material 1,100 has higher dimensional stability
than traditional knitted and extruded mesh fabrics. Unlike prior knitted and extruded mesh
fabrics used in bags, the stability of the open mesh material 1,100, coupled with the geometry of
the bag in which the side gussets of the polygonal bag extend nearly to the longitudinal
centerline of the bag, constrains the items in the bag to the shape of the bag. The bag 1,020
therefore retains its square, rectangular, or other polygonal shape after it is filled with items.

The desired degree of gusseting may vary with, for example, bag sizes. Generally speaking,
shallower gusseting is necessary to achieve dimensional stability in larger bags. The bag 1,020
can even stand upright and generally retain its shape.

The superior dimensional stability of form fill and seal bags constructed as discussed
herein permits the disclosed bags to retain their desired height and cross sectional shape
remarkably well even when filled with products. A bag 1,020 constructed as discussed above in
connection with FIGS. 16-21 using the “ultra-mesh A” material as the mesh material is shown
after it has been formed, filled, and placed on a flat surface such as a table. Tests have shown
that, when that bag is filled to its rated weight with items and placed upon a flat surface, it retains
a high percentage of its initial height. The initial height, Hy, as defined herein, is the vertical
distance between the bottom surface of the bag to the location that will form the upper inside
surface after the bag is sealed, as measured just before the bag is filled with items during the
forming and filling process. That height can be measured or at least estimated with a reasonable
level of precision during the form and fill process by measuring the distance from the bottom of
the bag to the bottom end of the fill tube (see FIGS. 22 and 23) prior to introducing items in the
bag. The final height, H, as defined herein, is the vertical distance between the bottom surface
of'the bag to top of the items within the bag, after the bag has been formed, filled with items, and
placed on a surface without being supported from above or the sides. This final height could also
be considered the final effective height of the bag since the interior area of the bag above the
product is effectively wasted. Tests have revealed that the final height Hr; of bag 1,020 is least
35% of the initial height. In fact, the final height Hr; has been found to be more than 50%, and
even more than 60% of the initial height H; of the bag.

{00363746.PDF \}
34



10

15

20

25

The beneficial effects of this superior dimensional stability can be appreciated with
reference to FIG. 27, in which the bag 1,020 is shown side by side with prior art form, fill and
seal bags 1,021 and 1,023. The bag 1,021 as made from a tubular net knitted synthetic mesh
fabric available commercially from GIRO GH S.A. of Badalona, Spain under the brand name
GIRO®. The bag 1,023 was formed from an extruded net fabric available commercially from
Conwed Global Netting Solutions, Minneapolis, MN under the brand name VEXAR®. FIG. 27
demonstrates that the heights Hr and Hr of the Bags 1,021 and 1,023 are much smaller than the
final height Hr of a bag produced in accordance with the present disclosure. The Bags 1,021 and
1,023 "slump" a great deal, whereas there is virtually no slump of a bag constructed in
accordance with the present disclosure.

The height retention characteristics depicted visually in FIG. 27 were calculated
numerically and recorded for a sample of the new bag. The bags made from both the GIRO® and
VEXAR® materials were 2 Ib bags containing Clementine oranges. The new bag was a 3 Ib bag
constructed as discussed herein in conjunction with FIGS. 16-21 and having the “ultra-mesh A”
material as its open mesh material. For each bag, the initial and final heights H; and Hr was
measured and recorded, and the height retention percentage (Hp/Hy) X 100 was calculated and
recorded. The differences in rated capacity and the nature of the stored items between the new
style bag and the prior art bags were not believed to significantly affect the height retention
percentage. The results are tabulated in Table 5 below in which the various bags are identified

by the mesh material contamed in the bag:

TABLE S: FFS BAG HEIGHT RETENTION

Mesh Type Initial Bag Height (cm) | Final Bag Height (cm) | Height Retention (%)
GIRO"® Circular Kait 36.8 8.9 24
VEXAR® Extruded Net 35.7 8.9 24
Ultra-Mesh A 34.9 22.9 66

The measurements recorded in Table 5 confirmed that multi-substrate bags constructed
using an ultra-mesh material exhibited dramatically improved height retention than prior art
circular knit and extruded net bags.

The dimensional stability of the bag 1,020 is also reflected by its high perimetric stability.

"Perimetric stability" as used herein refers to the ability of a bag to maintain a constant cross
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sectional shape and a constant perimeter value along at least a substantial portion of the length of
the bag after it is filled and placed on a surface in an unsupported manner, i.e., without otherwise
being supported from above or from beside. It is another measure of "slump". Any VFFS bag
will have an initial diameter Dy and resultant initial perimeter that essentially matches those of
the tube from which it is formed, and that diameter D; will be relatively uniform along at least
the majority of the length of the bag. A bag with high perimetric stability will exhibit little
slump and, therefore, will have a final maximum diameter Dy that is relatively close to the initial
maximum diameter of the bag, which can be assumed to be the same as the diameter of the
forming tube on VFFS machine. That is the case with the bag 1,020 constructed using the ultra-
mesh A material, which in which Dy/D; X 100 is at least 70% and even 90% or even more. In
contrast, Dg/D; X 100 for the prior art bags made from the prior art GIRO® circular knit material
and VEXAR® extruded net materials are typically less than 50%.

The ultra-mesh material also offers excellent ventilation of the goods stored in the bag.
The superior seam strength of the bag 1,020 permits larger and/or higher capacity bags to be
produced. The ability to form the seams quickly and draw the substrate through the machine
permits the bags to be formed and filled at higher rates.

An alternative bag configuration 1,220 is shown in FIG. 25. Bag 1,220 is identical to bag
1,020 of FIGS. 16-21 in all respects except for the fact that the front side 1,222 is formed solely
from a thermoplastic film strip 1,202 as opposed to a thermoplastic film strip overlying an open
mesh fabric. Note cut away portion 1,223 in FIG. 25. A substrate 1,300 for making that bag,
shown in FIG. 26, consists of two spaced strips 1,316 and 1,318 of an ultra-mesh material that
are linked to one another by two print bands 1,266, 1,268. The print band 1,266 bridges the gap
between the two spaced strips 1,316 and 1,318. Referring again to FIG. 25, the rear side 1,224
and gusseted left and right sides 1,226 and 1,228 are identical to the corresponding sides 1,024,
1,026, and 1,028 of the bag 1,020 of the first embodiment. The seals on the opposed ends of the
top and bottom seams 1,242, 1,244 are also identical to those of the bag of the first embodiment
along at least the majority of their length.

The bag 1,220 of FIGS. 25 also has horizontally spaced finger holes 1,250, 1,252, formed
through the bag from front to rear between two spaced seams 1,242, 1,242’ near the top of the
bag, for permitting the bag to be supported at least in part by inserting one’s fingers through the
holes. The holes 1,250, 1,252 can be punched through the bag by punches mounted on or
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otherwise operating in combination with the sealing and cutting device 1,090 of the form fill and
seal machine 1,050 or by other equipment entirely. In order to negate the need to handle blanks
or plugs that would be produced by removing all of the material from the punched holes, the
holes preferably are punched so as to leave flaps. The bag 1,020 of FIGS. 16-21 could also be

formed with finger holes, if desired.

EXAMPLES

The superiority of the seam strength achieved through the use of the substrate described
above was confirmed through several series of tests designed to replicate the end seals formed
from fin seams on a bag. Except as otherwise noted, the tested material comprised a 1 in (2.54
cm) wide strip of a layered fabric comprised of first and second opposed outer layers of the
above-described PET film material and four intervening layers of the “ultra-mesh material”
representing the gusseted area at the ends of a gusseted four-panel bag. The composition of the
ultra-mesh material varied from test to test. These strips of material were then clamped between
two heated bars, designed to simulate the seal bars of a vertical form, fill and seal machine, at a
clamping pressure of 700-710 kPa for specific periods of time or “dwell times”. The dwell times
varied from test to test. The seam was subsequently pulled apart by pulling the joined materials
from above and below until the seam failed, and the maximum applied force and the time
required to reach that force after the force was initially applied. Each of these test series and the

conclusions drawn from them will now be described.

Test Series 1 — Co-ExHDPE Mesh, 10mm

In this series of tests, a substrate having an ultra-mesh material in the form of a non-
woven fabric of the type generally illustrated in FIGS. 4-7 above was tested. The fabric had a
density of 20 g/m” and consisted of two warp layers of a co-extruded filament flanking two weft
layers of high-density polyethylene (HDPE). The warp filaments extended parallel with the
machine direction. The weft filaments extended at included angles of about 40° relative to the
cross machine direction. Hence, each filament extended at an angle of about 20° relative to the
cross machine direction. Each weft filament was formed from an 80 micron thick tri-layer
ribbon having a 50 micron thick layer of HDPE interposed between two 15-micron thick layers
of a linear low-density polyethylene LLDPE. The ribbon was stretched at a ratio of 6:1 to form

the filaments that were incorporated into the fabric, after which the composite filament had a
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thickness of about 0.03 mm and a width of about 1.5 mm. The warp filaments of each layer were
spaced 10 mm apart. The fabric was an alternating fabric in which the warp filaments of the
lower layer were spaced about mid-way between the warp filaments of the upper layer, leading
to a warp filament spacing within the fabric of about 5 mm. Each weft layer filament had a
thickness of about 0.04 mm and a width of about 1.5 mm. Three samples were tested under

conditions that are summarized in Table 6 below:

TABLE 6: CO-EX/HDPE MESH., 10 MM, SEAL CHARACTERISTICS

Sample Temp. Dwell Time Max Force Time to
P 0 (Sec.) N) Max Force
(Sec.)
1 149 0.75 6.6 0.68
2 149 0.75 6.2 0.46
3 149 0.25 8.0 0.62

This series of tests reveals that forming bags under the operational conditions of heat and
dwell time required to form acceptable seals in a substrate having an ultra-mesh material as its
mesh portion produced a very strong seal. The time required to reach the maximum force,
serving as a measure of how quickly the seam was formed, was more than acceptable.
Unexpectedly, it was discovered during test No. 3 that reducing the dwell time to only 0.25

seconds actually produced a stronger seal of 8.0 N.

Test Series 2 — Co-Ex/Co-Ex Stacked, 8mm

The open mesh material of the substrate of Test Series 2 was similar in construction to
that shown in FIGS. 1-3. It consisted of an ultra-mesh material formed from two aligned or
“stacked” warp filaments flanking crossing weft filaments. Both the warp filaments and the
weft filaments were co-extruded tri-layer filaments of the type described above in conjunction
with Test Series 1. The warp filaments were spaced from one another by 8 mm. The results of

the tests are summarized in Table 7 below:
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TABLE 7: CO-EX STACKED, 8 MM SEAL CHARACTERISTICS

Sample Temp (°C) Dwell Time (Sec.) | Max Force (N) | Time to Max Force (Sec.)
1 149 0.25 55 0.48
2 149 0.17 4.5 0.22
3 149 0.10 37 0.35
4 143 0.10 55 0.39
5 138 0.10 6.6 0.45
6 138 0.10 6.6 0.38

These tests revealed that the excellent fin seam strengths commensurate with those
observed in Test Series 1 were obtained at even smaller dwell times and reduced temperatures.
Being able to produce seams of these high strengths with dwell times on the order of only 0.10

5 second would easily permit the production of vertical form, fill and seal bags on the machine

described above at rates in excess of 50 bags per minute.

Test Series 3 — Co-ExHDPE Mesh, 10mm

In Test Series 3, the same ultra-mesh material tested in Test Series 1 was tested at

reduced temperatures and reduced dwell times. The results are summarized in Table 8:

10 TABLE 8: CO-EX/HDPE MESH, 10 MM SEAL CHARACTERISTICS
Samol Temp. Dwell Time Max Force Time to
ampie °C) (Sec.) N) Max Force

(Sec.)
1 149 0.10 6.6 0.28
2 132 0.10 6.6 0.42
3 132 0.10 6.2 0.39
4 127 0.10 1.8 0.27

Unexpectedly, it was observed that very strong fin seals having failure forces in excess of
6.0 N were found at a dwell time of only 0.10 second at temperatures as low as 132°C. A

significant reduction in seam strength was noted only at temperatures below 130° C.
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Test Series 4 — Pre-labeled Co-ExHDPE Mesh. 10mm

The substrate tested in this series of tests was identical to the ultra-mesh material that was
tested in Test Series 1 and 3 above, except for the fact that the substrate was “pre-labeled” with a
3.0 PET laminate material having a thickness of 3.0 mil (0.076 mm). That is, the strips of film
material were attached to the ultra-mesh material using separate converting equipment rather
than in the converting equipment used in the vertical form, fill and seal machine described

above. The results of the testing are summarized in Table 9 below:

TABLE 9: PRE-LABELED CO-EX/HDPE MESH, 10 MM SEAL CHARACTERISTICS

Sample Temp Dwell Time | Max Force ¢ Time to Max
P °C) (Sec.) ™) Force
(Sec.)
1 149 0.10 5.6 0.32
2 149 0.10 11.0 0.57
3 149 0.10 6.0 0.35
4 149 0.10 54 045

These tests confirmed that seam strengths commensurate with those discussed above can
be obtained with pre-labeled substrates at bag production rates commensurate with those

discussed above in conjunction with Test Series 1 and 3.

4, Multi-Substrate Bags

As indicated above, open mesh materials described herein can be used to make the mesh
portions of multi-substrate bags having both film and open mesh portions. “Multi-substrate
bags” are bags having opposed first and second side walls in which at least a substantial part of
one of the side walls is made from an open mesh material and at least a substantial part of the
other side wall is made from a sheet material. The first and second side walls may be sealed
directly to each other or may be interconnected by additional side walls spanning gaps between
first and second side walls.

Turning now to FIGS. 28-35 and initially to FIGS. 28-30 in particular, a bag 2,020
constructed in part from an open mesh material comprises a s bag having front and rear faces

2,022 and 2,024, left 2,026, and right 2,028 edges, and upper 2,030 and lower 2,032 ends. The
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mating faces of the side edges 2,026 and 2,028 are formed from bonded fin seams but could be
formed from overlap or other seams. At least a substantial portion of the first side wall 2,022 of
the bag 2,020 is formed from a strip 2,034 of an open mesh material. A reinforcing strip 2,036
may be provided at the upper edge of the first side wall 2,022 to reinforce the upper edges of the
side seams 2,026, 2,028, thereby inhibiting the seams 2,026, 2,028 from splitting during a bag
filling operation and subsequent handling.

Referring now to FIGS. 28-30, the second side wall 2,024 of the illustrated embodiment
is formed entirely of a sheet material. Alternatively, a mesh strip could be provided within the
second side wall of the bag between the upper and lower ends 2,030 and 2,032. As yet another
alternative, the entire bottom portion of the second side wall 2,024 could be formed as the same
or a different open mesh material of the first side wall 2,022, and the upper portion could be
formed of a sheet material. In this case, the first and second side walls could be of at least
generally the same construction. Regardless of the construction of the second side wall 2,024,
ventilation or breather holes 2,025 may be formed in the sheet material, if desired.

One or more of the ultra-mesh materials of the type described in Section 1 above,
including but not limited to, one or more of the materials illustrated in FIGS. 1-7, is well-suited
for the mesh material.

The film strip forming the second side wall 2,024 is formed from a sheet material, such as
a film material. One such film material is formed at least in part from a synthetic resin film
material, such as polyethylene or polypropylene, numerous types of which are commercially
available. An example is a co-extruded tri-layer film having an outer layer formed from LLDPE,
a center layer formed from a LLDPE blend, and an inner layer formed from a premium LLDPE.
The film can be converted into bags easily using existing bag making equipment and can be
handled well by existing bag filling machines. It is also FDA compliant for direct food contact.
It also can be tinted or colored as desired and can receive print indicia on its outer surface.
Another example film is 2.25 mil (0.057 mm) LDPE with an EVA additive.

The thickness of the film will vary with the type of film and the intended application,
including the size of the bag in which the film is intended to be used. For a tri-layer coextruded
film of the type described above, the film will typically have a thickness of about 1.35 mil. (.034
mm) to 1.5 mil. (0.38 mm) for a 5 Ib bag and about 1.65 mil. (.042 mm) to about 1.75 mil. (0.44
mm) for a 10 Ib bag.
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The particular horizontal and vertical dimensions of the side walls 2,022, 2,024, as well
as their thicknesses, are typically determined based on the expected weight and size of produce
to be packed into the bag by automatic produce packing machinery. It should be noted that bag
“sizes” are generally referred to in the art in terms of their storage capacity in Ib. Hence, a “S Ib
bag” of a given style is one that is sized to hold 5 Ibs (2.27 kg) of a particular item or type of

item. The chart below gives exemplary dimensions for various bag sizes:

PRODUCE WEIGHT BAG WALL DIMENSION
2 1bs (0.91kg) 10 in (25.4 cm) by 16 in (40.6 cm)
31lbs (1.4kg) 10 in (25.4 cm) by 16 in (40.6 cm)
41bs (1.8kg) 10 in (25.4 cm) by 18 in (45.7 cm)
S51lbs (2.3 kg) 10 in (25.4 cm) by 18 in (45.7 cm)
10 1bs (4.5 kg) 11.5 1 (26.7 cm) by 23 in (58.4 cm)

The vertical side seams 2,026, 2,028 may be of any desired width depending on holding
strength desired for the bag 2,020 along its vertical side seams. Widths on the order of */sin
(0.95 cm) to /g in (1.59 cm) are typical. The joining of the side walls 2,022 and 2,024 at seams
2,028 may be done by any suitable bonding or sealing technique, such as heat, glue, sealant, or
the like using any of a number of existing bag making machines. Thermal bonding is preferred.

Referring to FIGS. 31 and 35, the bottom of the film side wall 2,024 extends beyond the
bottom of the mesh side wall 2,022 to form a flap 2,046 which is folded back over the outer
surface of the mesh side wall 2,022 with a small gap 2,048 being formed between the bottom
edge of the mesh strip 2,034 and the bottom 2,032 of the bag 2,020. Flap 2,046 is thermally
bonded to the mesh strip 2,034 to form a lower horizontally extending overlap seam 2,050. As a
result, the bottom 2,032 of the interior of the bag 2,020 is formed from a fold in the film side
wall 2,024 rather than from a seam. The length of flap 2,046 and the extent to which it overlaps
the mesh strip 2,034 may vary with the intended application and manufacturer preference. In
the illustrated embodiment, the length of the flap 2,046, from the bottom edge 2,032 of the bag
2,022 to the top of the flap 2,046, is about 3.5 in (8.9 cm). It overlaps the mesh strip by about
1.25m (3.2 cm).

Alternatively, the mesh strip 2,234 could extend to nearly the bottom of the bag 2,220 as
seen in FIG. 31B or could extend even further up the front face of the bag 2,220 than is
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illustrated in FIG. 31. The bag 2,220 of the embodiment of FIG. 31B otherwise is identical to
the bag of FIGS. 28-31 and 32-35. The elements of this embodiment therefore are designated by
the same reference numerals as the elements of the embodiment of FIGS. 28-31 and 32-35,
mcremented by 100. The same incrementing technique is used throughout to designate
corresponding portions of the various embodiments.

Providing at least the extreme bottom of the bag from a folded resin film pouch
considerably strengthens the bag 2,020 and substantially reduces the chances of failure during a
bag filling operation and subsequent handling because the articles falling into the bag impact
against the relatively strong fold as opposed to a relatively weak seam. However, this particular
bottom configuration is not critical. For example, more conventional flush-type seams of the
type disclosed, e.g., in U.S. Patent No. 3,554,368 or bead-type seams of the type disclosed, e.g.,
in U.S. Pat. No. 3,123,279 could also be utilized.

Wicket holes 2,040 may be formed in an extension of one of the side walls to permit the
bag 2,020 to be hung with wicket pins of commercially available automatic produce bag filling
equipment, available, e.g., from Ag-Pak, Inc. of Gasport, NY or Volm Companies of Antigo, WI.
The wicket holes 2,040 should be arranged to cooperate with wicket pins so as to permit the bag
2,020 to be suspended in an automatic produce packing machine as it is filled with produce or
another product. The size, location, and number of the wicket holes 2,040 is based upon the
nature of the particular bag filling machine with which the bags are to be used. A typical wicket
hole is approximately °/ in (1.6 cm) in diameter. The side of the bag that is opposite the wicket
hole-bearing side is usually considered the front of the bag because that side faces outward when
the bag is being filled. In the illustrated embodiment in which the mesh side wall 2,022 forms the
front of the bag 2,020, the wicket holes 2,040 are formed in a portion 2,039 of the film side wall
2,024 that extends above the top of the reinforcing strip 2,036 (see FIGS. 28, 29, and 35). The
portion 2,039 also could be formed either from a separate strip or integrally with the remainder
of' the film side wall 2,024. Alternatively, referring to FIG. 31A, the wicket holes 2,140 also
could be formed in the reinforcing strip 2,136, in which case the reinforcing strip 2,136 would
preferably extend above the top of the film side wall 2,124 of the bag 2,120.

Referring again to the bag of FIGS. 28-30, slits or leaders 2,042 may be cut above the
wicket holes 2,040 to assist in removal of the bag 2,020 from the wicket pins of the filling
machine once the bag 2,020 is filled.
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The wicket holes 2,040 could be eliminated altogether if the bag 2,020 is to be filled
manually or via bagging equipment lacking wicket pins. Instead of or in addition to having
wicket holes, the top of a bag 2,320 could be formed with draw sleeves 2,360, 2,362 as seen in
FIG. 31C. Each of the draw sleeves 2,360 and 2,362 of the embodiment is formed of a
comparable synthetic resin film to that of the rear side wall 2,324. The sleeves could be formed
mtegrally with the film strip of wall 2,324 and the reinforcing strip 2,336, respectively, or could
be thermally bonded or otherwise affixed to the upper ends of those strips. Each draw sleeve
2,360, 2,362 is formed by folding an extension of the associated resin strip downwardly and
outwardly to form a fold. A draw tape or band 2,364, 2,366 is retained in each of the draw
sleeves 2,360, 2,362. End portions of each draw band 2,364, 2,366 are bonded or sealed within
the associated sleeve 2,360, 2,362. The draw bands 2,364, 2,366 may be accessed via notches or
openings (not shown) in the central portions of the draw sleeves 2,360, 2,362 and pulled to close
the bag 2,320 at its top.

The reinforcing strip 2,036 may be formed from any of a number of sheet materials. It
preferably is formed from the same material as the rear side wall 2,024. Referring to FIGS. 28,
29, 31, 33, and 35, the reinforcing strip 2,036 has a horizontal length that equals the width of the
bag 2,020, a vertical width W, a top edge, a bottom edge, and a pair of side edges. The
reinforcing strip 2,036 overlaps the outer surface of an upper edge of the mesh strip 2,034 of the
bag sufficiently to permit the reinforcing strip 2,036 to be joined to the mesh strip 2,034 through
an upper horizontal seam 2,060 positioned well beneath the top edge of the reinforcing strip but
positioned very near the upper edge of the mesh strip 2,034. (It could alternatively be positioned
between the walls 2,022 and 2,024, in which case it would engage the inner surface of the mesh
strip 2,034.) The vertical width of the overlap need not be any longer than is necessary to permit
the formation of an adequate bond between the reinforcing strip 2,036 and the mesh side wall
2,022. Since seams are typically on the order of % in (1.27 cm) to */s in (1.0 cm) wide, the width
of the overlap need not be significantly more than */g in (1.0 cm) to ¥ in (1.3 cm). It should be
noted, however, that the width of overlap could be considerably greater without departing from
the scope of the present disclosure. A wider overlap permits the printing of indicia on the upper
portion of the mesh side of the bag. In the illustrated embodiment of'a 5 1b produce bag, the
reinforcing strip 2,036 extends about 5 %2 in (14.0 cm) above the mesh strip 2,034. The exposed
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length of the mesh strip 2,034, between the bottom of reinforcing strip 2,036 and the top of fold
2,046, is about 8 in (20.3 cm).

Referring once again to the drawings of the bag of FIGS. 28-31 and 32-35, and
particularly to FIG. 34, the open mesh material used in the bag 2,020 is formed from both weft
and warp layers of a coextruded material as described above in conjunction with FIGS. 4-7. The
weft filaments cross at an included angle a of about 25°-35° relative to the vertical or cross
machine direction, or and, more typically, of about 30°. Hence, each individual filament extends
at an acute angle of about 7.5°-10° relative to the cross machine direction. Each diamond of the
pattern has a width “W” of about 38 to 42 mm and, more typically of about 40 mm and a height
“H” of'about 16 to 18 mm and, more typically, of about 17 mm. The warp filaments are of an
“alternating” configuration as described above with the filaments of each layer being spaced
from one another by about 8 mm, providing an approximately 4 mm filament-to-filament spacing
when viewed through the depth of the fabric.

Turning now to FIGS. 36 and 37, a bag 2,420 is shown that is constructed using an
alternative open mesh fabric that is generally the same as the open mesh material described
above in connection with FIGS. 28-31 and 35. The height H, width W, and included angle a of
the diamonds formed by the crossing weft filaments is the same as disclosed in conjunction with
FIG. 34. The alternating warp layers of the fabric are spaced approximately 4 mm apart
throughout the majority of the length of the strip when viewed through the depth of the fabric.
However, extra filaments or threads are provided at the ends of the mesh strip 2,434 at the lower
and upper horizontal seams 2,450 and 2,460 where the mesh strip 2,434 is overlapped by and is
sealed to the flap of the film side wall and reinforcing strip 2,436, respectively. In these areas,
the number of warp filaments is doubled so that the spacing between adjacent filaments, when
viewed through the depth of the mesh fabric strip 2,434, is reduced from approximately 4 mm to
approximately 2 mm, increasing the surface area available for bonding and increasing the seam
strength at the top and the bottom of the mesh strip 2,434.

As mentioned above in conjunction with the discussion of the ultra-mesh material, the
angles and dimensions of the diamonds formed by the crossing weft filaments can be optimized
for the desired application. In order to highlight this fact, another alternative construction of a
bag 2,520 is illustrated in FIGS. 38 and 39. Bag 2,520 is identical to the bag 2,420 of FIGS. 36

and 37 (including the provision of additional warp filaments in the areas of the seams 2,550 and
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2,560) except for the fact that the weft filaments of the open mesh fabric strip 2,534 extend at a
shallower angle relative to the machine direction, rendering a slightly more open mesh structure
and improving viewability and ventilation while potentially reducing the seam strength. The
weft filaments cross at an included angle a of about 40°-50° relative to the vertical or cross
machine direction and, more typically, of about 46°. Each individual filament thus extends at an
angle of 20°-25° relative to the cross machine direction. Each diamond of the pattern has a width
of about 38 to 42 mm and, more typically of about 40 mm and a height of about 11 to 13 mm

and, more typically, of about 12 mm.

EXPERIMENTAL DATA

Several variations or styles of multi-substrate bags have been constructed and tested for
various characteristics. The bags were subjected to several different tests and compared to prior
art bags subjected to the same tests. The testing procedures and the test results will now be

detailed.

1. Drop Test
The purpose of a drop test is to determine the seam strength of a bag by dropping the bag

from a given height a number of times. Each bag is considered to pass the test if all of its seams
survive the maximum number of drops (25 in the procedure employed by the testers) without any
of'the seams failing. The bags were filled with balls to the rated weight and dropped from a
height 020 in (50.8 cm). A bag was considered to fail if, after any drop, any of its seams tore
or ruptured to a length of more than 1 in (2.5 cm). Each bag style was given a grade of A-F
depending on the average number of drops that the bag style survived without seam failure. Bag
styles surviving an average of nearly 25 drops were given a grade of “A”; bag styles failing
within the first four drops were given a grade of “F”. Grades of C-D were assigned on a linear

basis between these two extremes.

2. Peel Test

The peel test is another, more subjective method of testing seam strength. Each type of
seam (side, upper horizontal, and lower horizontal) is tested by manually pulling the mesh and
film materials of a statistically significant number of each bag style apart at generally right

angles or greater. If the open mesh material peeled away from the sheet relatively easily, the bag
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was deemed to fail the peel test. The ease with which the seams can be peeled apart was graded

on an A-F basis.

3. Pull Test

The pull test is used to test upper horizontal and lower horizontal overlap seams of a bag
by manually pulling both the open mesh material and sheet materials apart in opposite directions
in the same plane. Ifthe open mesh material sheered away from the sheet material relatively
easily, the bag was deemed to fail the pull test. The average ease with which the seams could be
pulled apart for each bag style was graded on an A-F basis.

The following bag styles were tested.

Bag Style A: 10 Ib. Multi-Substrate Bag With HDPE/Co-Ex, 46° Included Angle

In this series bags constructed as described above in conjunction with FIGS. 28-31 and
32-35 were tested. The bags were dimensioned to store 5 Ibs (2.2 kg) of items. The open mesh
material of the mesh strip was an ultra-mesh material in the form of a non-woven fabric
generally of the type illustrated in FIGS. 1-3 above, having a mass per unit area of 17 g/m’ and
consisted of two warp layers of a co-extruded filament flanking two weft layers of high-density
polyethylene (HDPE). The diamonds formed by the weft filaments extended at included angles
of about 46° relative to the vertical or cross machine direction. Each weft filament was formed
from an 80 micron thick tri-layer ribbon having a 50 micron thick layer of HDPE interposed
between two 15-micron thick layers of a linear low-density polyethylene LLDPE. The ribbon
was stretched at a ratio of 6:1 to form the filaments that were incorporated into the fabric, after
which the composite filament had a thickness of about 0.03 mm and a width of about 1.2 mm.
The warp filaments of each layer were spaced 8 mm apart. The fabric was an alternating fabric
in which the warp filaments of the lower layer were spaced about mid-way between the warp
filaments of the upper layer, leading to a warp filament spacing within the fabric of about 4 mm
Each weft layer filament had a thickness of about 0.04 mm and a width of about 1.5 mm.

The film used to make the sheet sections of the bag was a multilayer-coextruded film of
the type described above in conjunction with FIGS. 28-31 and 32-35. It has a thickness of 1.75
mil. (0.044 mm).
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Bag Style B: 5 Ib. Multi-Substrate Bag With HDPE/Co-Ex, 46° Included Angle
With Extra Filaments

This style bag was identical to Style A except for the fact that extra warp filaments were
included in the ultra-mesh material in the area of the upper and lower horizontal seams as
discussed above in conjunction with FIGS. 35 and 36. As is standard practice, the film material
of the sheet side of the bag and the reinforcing strip was thinner than the corresponding film

section on a smaller bag, having a thickness of 1.35 mil. (0.034 mm)

Bag Style C: 10b. Multi-Substrate Bag With HDPE/Co-Ex. 46° Included Angle With
Extra Filaments

This style bag was identical to Style B but was a larger bag, designed to hold 10 Ib (4.5
kg) of items.

Bag Style D: 5 Ib. Multi-Substrate Bag With HDPE/Co-Ex. 34° Included Angle

This style bag was identical to Style A except for the fact that the included angle of the
“diamonds” formed by the crossing weft filaments of the ultra-mesh material was 34° relative to
the cross machine direction. The mesh fabric had a mass per unit area of 20 g/m’. The warp

filaments of the mesh fabric were of a uniform spacing throughout the length of the mesh strip.

Bag Style E: 5 1b. Multi-Substrate Bag With HDPE/Co-Ex, 34° Included Angle
With Extra Filaments

This style bag was identical to Style D (i.e., the included angle of the “diamonds” formed
by the crossing weft filaments of the ultra-mesh material was 34° relative to the cross machine
direction) except for the fact that extra warp filaments were included in the open mesh fabric in
the area of the upper and lower horizontal seams as discussed above in conjunction with FIGS.

37 and 38. The ultra-mesh material had a mass per unit area of 20 g/m”.

Bag Style F: 10 Ib. Multi-Substrate Bag With HDPE/Co-Ex, 34° Included Angle With
Extra Filaments

This multi-substrate bag style was identical to Bag Style E except for the fact that the
bags were larger bags, constructed with thicker film in the film sections, and were designed to

hold 10 1b (4.5 kg) of items.
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Bag Style G: 5 Ib. Multi-Substrate Bag With Co-Ex/Co-Ex. 34° Included Angle

This bag is identical to Bag Style A above except for the fact that both the warp and weft
filaments of the ultra-mesh material of the multi-substrate bag were formed of a co-extruded
multilayer material as described above in connection with FIGS. 4-7. Both the warp filaments
and the weft filaments were coextruded tri-layer filaments of the type described above in
conjunction with Bag Style D. The ultra-mesh material had a mass per unit area of 19.5 g/m’.
The warp filaments were spaced with one another by 4 mm along the entire length of the mesh
strip when viewed through the depth of the fabric.

The peel test, pull test, and drop test of all of these bags are summarized in Table 10

below:
TABLE 10: DROP, PEEL. AND PULL TEST REULTS
Bag Top & Bottom Seals Side Seals Ave, Mesh
Style Bag Size Mesh Type Peel Pull Peel Drop %rq{)s Niaszs
Test Test Test Test to Failure |(g/m’)
HDPE/Co-Ex, 46°
A 10 1b. Included Angle B B B B 12.8 17
HDPE/Co-Ex, 46°
Included Angle
B 51b. w/Extra Filaments B B B B 233 17
HDPE/Co-Ex 46°
Included Angle
C 10 1b. w/ Extra Filaments B B B B 219 17
HDPE/Co-Ex, 34°
D 5 1b. Included Angle C+ B- B A 25.0 20
HDPE/Co-Ex 34°
Included Angle
E 51b. w/Extra Filaments B B A A 239 20
HDPE/Co-Ex, 34°
Included Angle
F 10 1b. w/Extra Filaments A A A A 21.5 20
Co-Ex/Co-Ex, 34°
G 51b. Included Angle B+ B+ A A 24.8 19.5
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The tests confirmed that acceptable seam properties were obtained for all of the listed
bags. Particularly good results were obtained with Bag Styles B, C, E, and F, all of which had
extra warp filaments in the areas of the upper and lower horizontal seams of the ultra-mesh
material. The best results overall seemed to be achieved with Bag Styles E and F, the open mesh
material of both of which had extra warp filaments in the areas of the upper and lower horizontal
seams and a 34° included angle of crossing weft filaments as discussed above in connection

with FIGS. 36 and 37.

Tensile Test Results

The seams of various bag styles were also tested in a tensile tester in order to obtain a
more quantifiable test of seam strength. The tensile tester consisted of two jaws spaced 3 in
apart. Each bag to be tested was cut into three two inch wide strips containing the upper
horizontal seam, the lower horizontal seam, and one of the side seams, respectively. In each test,
one of the strips was clamped in the jaws at its opposed ends. The jaws were then pulled apart at
a constant rate of 24 in/min (61 cm/min) to emulate the stresses imposed on a bag during a
rigorous filling process. The jaws were pulled apart, while monitoring the load on the bag, until
the seam failed. Seam failure was as defined by a 20% drop in applied load. The maximum

force applied before seam failure was recorded.

The results of these tests are summarized in Table 11 below:
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TABLE 11: TENSILE TEST REULTS

Lower
Horizontal
General Side Seam Upper Horizontal Bottom Seam Seam Mesh
Bag Bag Size Max Force Max Force Max Force Mass/Area
Style Bag Description (LBS) N) N) N) (g/m2)
HDPE/ Co-Ex, 46°
Bl Included Angle
w/ Extra Warp
Filaments 5 20.6 34.0 21.7 17.0
HDPE/ Co-Ex, 46°
B2 Included Angle
w/ Extra Warp
Filaments (Retest) 5 21.6 38.7 27.1 17.0
D HDPE/Co-Ex, 34°
Included Angle 5 20.7 36.4 29.1 20.0
HDPE/Co-Ex, 34°
El Included Angle
w/ Extra Warp
Filaments 5 28.3 36.9 25.6 20.0
HDPE/ Co-Ex, 34°
E2 Included Angle
w/ Extra Warp
Filaments (Retest) 5 21.6 37.8 24.0 20.0
Co-Ex/Co-Ex , 46°
G Included Angle
5 25.1 33.1 252 19.5

It should be noted that not all of the bag styles referenced in Table 11 were strictly
identical to any corresponding bag style summarized in Table 10. For instance, the ultra-mesh
material of the bag style labeled “HDPE/Co-Ex, 46° Included Angle w/ Extra Warp Filaments”
(Bag style B1) had the extra warp filaments at the lower horizontal seam installed in a “stacked”
arrangement with the remaining filaments rather than a “alternating arrangement” as described
above in conjunction with Bag Style B. Similarly, the extra warp filaments in the ultra-mesh
material of the bags labeled “HDPE/Co-Ex, 34° Included Angle w/ Extra Warp Filaments” (Bag
style E) had the extra warp filaments at the lower horizontal seam installed in a “stacked”
arrangement with the remaining filaments rather than a “alternating arrangement” as described

above in conjunction with Bag Style E.
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The tensile testing correlated sufficiently with the drop testing, peel testing, and pull
testing to confirm that upper and lower horizontal seams and the side seams of all “new bags”
are more than strong enough for their initial purpose. Yet, all of the new bags enjoyed the
benefits resulting from the combination of the high dimensional stability, low mass, and high
strength-to-mass ratio of the ultra-mesh material described herein. These benefits include
reduced carbon footprint, reduced volume for storage and shipment, and enhanced ventilation
and viewability.

The higher dimensional stability provided by the ultra-mesh material of strip 2,034,
coupled with the higher strength-to-mass ratio, contributes to the possibility of forming bags that
have a seam strength that is commensurate with or even superior to that of prior multi-substrate
bags while substantially reducing the carbon footprint of the bags both in manufacturing and in
the consumption of raw materials. It also reduces the weight and volume of the bag. The
reduced weight reduces shipping costs, further reducing the bag’s carbon footprint.

Testing has confirmed that the reduced volume permits significantly more multi-substrate
bags to be stored in a given volume and shipped than comparable prior art bags. The testing
compared 5 Ib “new style” bags constructed pursuant to the present disclosure to 5 Ib bags that
were identical to those bags except for employing MS-grade CLAF® as the open mesh material,
whereas the new style bags used the “ultra-mesh A” material as the mesh portion of the bag.
Three bundles of each type of bag were tested, with each bundle containing 250 bags. In each
test, the initial or uncompressed height of the stack was measured. A force of 27.1 N was then
applied to each stack uniformly along the length of the stack, and the height was again measured.
The 27.1 N force was designed to emulate the compressive force typically imposed on a bundle
of bags when boxed. A total force of 42.3 N was then applied uniformly along the length of each
bundle, and the height was again measured. The averages of the three series of test were then
calculated for both bag styles and recorded. The results of these tests are summarized in Table 12

below.
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TABLE 12: MULTI-SUBSTRATE BAG STABILITY

Pre- Number of | Compressed | Number of | Compressed Number of
Mesh Type Compressed | Bags/cm Height @ Bags/cm Height @ Baos/cm
Height (cm) 27.1N (cm) 42.3 N (cm) &
MS-grade CLAF® 14.0 17.9 7.0 35.7 6.4 39.1
Ultra-Mesh A 12.7 19.7 6.4 39.1 53 47.2

Table 12 confirms that, when compressed using a force of a magnitude typically applied
to bags when filling boxes, about 10%-40% more new style bags can be can be stored and
shipped in a given volume than comparable prior art bags constructed using MS-grade CLAF® as
the open mesh material. Multi-substrate bags are typically shipped in boxes that contain four
bundles in each box. The improved stackability of bags produced in accordance with this
disclosure permits a fifth bundle of bags to be added to each box, reducing shipping costs and the
bags’ carbon footprint.

The relatively open nature of the mesh fabric also substantially improves ventilation and
viewability of the stored items.

Many changes and modifications could be made to the substrates, bags, and production
systems and processes disclosed herein without departing from the spirit of the present invention.
To the extent that they might not be apparent from the above, the scope of these variations will

become apparent from the appended claims.
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CLAIMS

We Claim:

1. An open mesh non-woven fabric comprising:

first and second layers formed from filaments that cross one another at an acute angle;

third and fourth layers that are disposed outside of the first layer and the second layer,
respectively, each of the third and fourth layers being formed from filaments that extend at least
generally in parallel with one another in a machine direction,

wherein the filaments of at least the third and fourth layers are composite filaments
having a carrier portion of a relatively high melting point and a bonding portion of a relatively
low melting point, the bonding portion of each being thermally bonded to filaments of at least
one other layer, and wherein

the fabric has a mass per unit area of less than 30 g/m” and a breaking elongation of no
more than about 50%, where breaking elongation is measured in accordance with ASTM

standard D 5034.

2. An open mesh material extending in machine and cross machine directions, the open
mesh material comprising: filaments that intersect one another, at least some of the filaments
being composite filaments having a carrier portion of a relatively high melting point and a
bonding portion of a relatively low melting point, the bonding portion of each composite
filament being thermally bonded to other filaments at at least some points of intersection,
wherein the open mesh material has a mass per unit area of less than 30 g/m” and a strength to
mass ratio in at least one of the machine and cross machine directions of at least 2.67 N/(g/m?),

where strength is measured in accordance with ASTM standard D 5034.

3. The open mesh material of claim 2, wherein the open mesh material has a mass per unit

area of less than 20 g/m’.

4. The open mesh material of claim 2, wherein the open mesh material has a mass per unit

area of no more than 15 g/m’.
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5. The open mesh material of claim 2, wherein the open mesh material has a strength to

mass ratio of at least 3.30 N/(g/m?).

6. The open mesh material of claim 2, wherein the open mesh material has a strength to

mass ratio of at least 4.45 N/(g/m?).

7. The open mesh material of claim 2, wherein the open mesh material is a non-woven
fabric, and wherein the filaments include first and second layers of weft filaments that cross one

another at an acute angle relative to the cross machine direction.

8. The open mesh material of claim 7, wherein the filaments include third and fourth layers
of warp filaments that extend in the machine direction and that are disposed outside of the first
layer and the second layer, respectively, and wherein the filaments of each of the third and fourth

layers extend at least generally in parallel with one another in the machine direction.

9. The open mesh material of claim 8, wherein at least some of the filaments of the third

layer are arranged in a stacked manner with corresponding filaments of the fourth layer.

10.  The open mesh material of claim 8, wherein some of the filaments of the third layer are

arranged in an alternating manner with corresponding filaments of the fourth layer.

11.  The open mesh material of claim 8, wherein the acute angle is between 20° and 70°.
12.  The open mesh material of claim 8, wherein the acute angle is between 30° and 50°.
13.  The open mesh material of claim 8, wherein the filaments of at least one of the third and

fourth layers are spaced relatively evenly from one another along the entire length of the fabric.

14.  The open mesh material of claim 8, wherein filaments of at least one of the third and
fourth layers are spaced closer together in one section of the fabric than in another section of the

fabric.
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15.  The open mesh material of claim 7, wherein the filaments include third and fourth layers
of warp filaments that extend in the machine direction, at least some of the filaments of at least

one of the third and fourth layers being non-linear.

16.  The open mesh material of claim 2, wherein, when strips of the open mesh material are
laid on top of one another to form a stack and the stack is subjected to a compressive force of

27.1 N, the stack contains at least 160 strips/cm.

17.  The open mesh material of claim 16, wherein, when strips of the open mesh material are
laid on top of one another to form a stack and the stack is subjected to a compressive force of

27.1 N, the stack contains at least 170 strips/cm.

18.  The open mesh material of claim 2, wherein the open mesh material has a mass per unit
area of less than 20 g/m” and a burst strength of at least 80 kPa, where burst strength is measured

in accordance with ASTM standard D 3786.

19.  The open mesh material of claim 18, the open mesh material has a burst strength of at
least100 kPa.

20. A bag made at least in part from the open mesh material of claim 2.

21.  The bag of claim 20, wherein the bag has a closed end, an open end, at least one side

seam at a side thereof, and a seam at the closed end thereof.

22.  The bag of claim 20, wherein the bag is a form, fill, and seal bag having first and second
opposed sides, each of which is formed at least in part from a strip of a sheet material extending
lengthwise from at least one end of the bag, wherein at least one portion of the bag is located
between strips of the open mesh material, and wherein an end seam extends across one end of the
bag and joins the first and second strips together with at least one layer of the open mesh material

therebetween, the end seam being formed from a seal having a strength of at least 2.5 N.

{00363746.PDF \}
56



10

15

20

25

30

23.  The bag of claim 20, wherein the bag has first and second opposed side walls, the first
side wall being formed at least in substantial part from a strip of the open mesh material and at
least a substantial portion of the second side wall being formed from a sheet material, wherein
opposed side edges of the first and second side walls are thermally bonded to one another
at vertical seams, and wherein
a lower edge of the strip of the open mesh material is thermally bonded to the sheet

material to form a lower horizontal seam.

24.  An open mesh material comprising: filaments that intersect one another, at least some of
the filaments being composite filaments having a carrier portion of a relatively high melting
point and a bonding portion of a relatively low melting point, the bonding portion of each
composite filament being thermally bonded to other filaments at at least some points of
intersection, and wherein the open mesh material has a mass per unit area of less than 20 g/m’
and a burst strength of at least 80 kPa, where burst strength is measured in accordance with

ASTM standard D 3786.

25.  The open mesh material of claim 24, wherein the open mesh material has a burst strength
of at least100 kPa.
26. The open mesh material of claim 24, wherein the open mesh material has a burst strength

of at least 120 kPa.

27.  The open mesh material of claim 24, wherein the open mesh material is a non-woven
fabric that extends in machine and cross machine directions, and wherein the fabric has a mass
per unit area of less than 30 g/m” and a strength to mass ratio in at least one of the machine and

cross machine directions of at least 2.67 N/(g/m?).

28.  The open mesh material of claim 27, wherein the filaments include first and second
layers formed from weft filaments that cross one another at an acute angle relative to the

machine direction.
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29.  The open mesh material of claim 28, wherein the filaments include third and fourth layers
of warp filaments that extend in the machine direction and that are disposed outside of the first
layer and the second layer, respectively, wherein the filaments of each of the third and fourth

layers extend at least generally in parallel with one another in the machine direction.

30. A bag made at least in part from the open mesh material of claim 24.

31.  An open mesh material comprising:

filaments that intersect one another, at least some of the filaments being composite
filaments having a carrier portion of a relatively high melting point and a bonding portion of a
relatively low melting point, the bonding portion of each composite filament being thermally
bonded to other filaments at at least some points of intersection, wherein the open mesh material
extends in machine and cross machine directions, and wherein the open mesh material has a
mass per unit area of less than 30 g/m” and a breaking elongation in at least one of the machine
and cross machine directions of no more than about 50%, where breaking elongation is measured

in accordance with ASTM standard D 5034.

32.  The open mesh material of claim 31, wherein the open mesh material has a breaking
elongation in at least one of the machine and cross machine directions of no more than about

40%.

33.  The open mesh material of claim 31, wherein the open mesh material has a breaking
elongation in at least one of the machine and cross machine directions of no more than about

30%.

34.  An open mesh material comprising:

filaments that intersect one another, at least some of the filaments being composite
filaments having a carrier portion of a relatively high melting point and a bonding portion of a
relatively low melting point, the bonding portion of each composite filament being thermally

bonded to other filaments at at least some points of intersection, and wherein the open mesh
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material has a mass per unit area of less than 30 g/m? and tear strength at the points of

mtersection of over 10 N, where tear strength is stated in terms of material breaking force.

35.  The open mesh material of claim 34, wherein the open mesh material has a tear strength

at the points of intersection of over 15 N.

36. A bag having at least one closed end and at least first and second side walls, at least a
portion of the bag being made from an open mesh material extending in machine and cross
machine directions, the open mesh material comprising filaments that intersect one another, at
least some of the filaments being composite filaments having a carrier portion of a relatively
high melting point and a bonding portion of a relatively low melting point, the bonding portion
of each composite filament being thermally bonded to other filaments at at least some points of
intersection, and wherein the open mesh material has a mass per unit area of less than 30 g/m*
and a strength to mass ratio in at least one of the machine and cross machine directions of at least

2.67 N/(g/m®), where strength is measured in accordance with ASTM standard D 5034.

37.  The bag of claim 36, wherein the open mesh material has a mass per unit area of no more

than 25 g/m’.

38.  The bag of claim 36, wherein the open mesh material has a mass per unit area of no more
than 20 g/m’.
39.  The bag of claim 36, wherein the open mesh material has a strength to mass ratio in the at

least one of the machine and cross machine directions of at least 3.30 N/(g/m?).

40.  The bag of claim 36, wherein the open mesh material has a strength to mass ratio in the at

least one of the machine and cross machine directions of at least 4.45 N/(g/m?).

41.  The bag of claim 36, wherein the open mesh material is formed to include a closed end,

an open end, at least one side seam at a side thereof, and a seam at the closed end thereof.
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42.  The bag of claim 41, wherein the open end of the bag includes a texturized portion

disposed about the open end.

43.  The bag of claim 41, wherein the open-mesh material is a non-woven fabric, wherein the
filaments include first and second layers of weft filaments that cross one another at an acute
angle relative to the cross machine direction and third and fourth layers of warp filaments that
extend in the machine direction and that are disposed outside of the first layer and the second
layer, respectively, wherein the filaments of each of the third and fourth layers extend at least
generally in parallel with one another in the machine direction, and wherein filaments of at least
one of the third and fourth layers of the open mesh material are spaced closer together near the

closed end of the bag than in a central portion of the bag.

44.  The bag of claim 41, wherein the bag is sufficiently thin and compressible that, when a
plurality of the bags are piled in a stack and subjected to a force of 267 kN, the stack contains at
least 25 bags/cm.

45.  The bag of claim 36, wherein the bag has first and second opposed sides, each of which is
formed at least in part from a strip of a sheet material extending lengthwise of the bag from at
least one end thereof, wherein at least one portion of the bag is located between strips of the
sheet material and is formed from the open mesh material, and wherein the bag has an end seam
extending across one end of the bag and joining the first and second strips together with at least
one layer of the open mesh material therebetween, the end seam being formed from a seal and

having a strength of at least 2.5 N.

46.  The bag of claim 45, wherein the end seam has a strength of at least 4.0 N.

47.  The bag of claim 45, wherein the end seam has a strength of at least 6.0 N.

48.  The bag of claim 45, wherein the end seam is a lower end seam, and further comprising
an upper end seam located above the lower end seam and joining the first and second strips

together, the upper end seam being formed from a seal having a strength of at least 2.5 N.
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49.  The bag of claim 36, wherein the bag has first and second opposed side walls, the first
side wall being formed at least in substantial part from a strip of the open mesh material and at
least a majority of the second side wall being formed from a sheet material, wherein

opposed side edges of the first and second side walls are thermally bonded to one another
at vertical seams;

a lower edge of the strip of the open mesh material is thermally bonded to the sheet
material to form the lower end seam; and

further comprising a reinforcing strip, the reinforcing strip being formed from a sheet

material and extending along an upper edge of the first side wall of the bag.

50.  The bag of claim 49, wherein the bag is sufficiently thin and compressible that, when a
plurality of the bags are piled in a stack and subjected to a compressive force of 27.1N, the stack

contains at least 36.5 bags/cm.

51.  The bag of claim 36, wherein the open mesh material has a breaking elongation in at least
one of the machine and cross machine directions of no more than about 50%, where elongation is

measured in accordance with ASTM standard D 5036.

52. A bag having at least one closed end and at least first and second side walls, at least a
portion of the bag being made from an open mesh material, the open mesh material comprising:
filaments that intersect one another, at least some of the filaments being composite
filaments having a carrier portion of a relatively high melting point and a bonding portion of a
relatively low melting point, the bonding portion of each composite filament being thermally
bonded to other filaments at at least some points of intersection, and wherein the open mesh
material has a mass per unit area of less than 30 g/m? and a burst strength of at least 80 kPa,

wherein burst strength is measured in accordance with ASTM standard D 3786.
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53.  The bag of claim 52, wherein the open mesh material extends in machine and cross
machine directions, and wherein the open mesh material has a strength to mass ratio in at least

one of the machine and cross machine directions of at least 2.67 N/(g/m?).

54.  The bag of claim 52, wherein the open mesh material extends in machine and cross
machine directions, and wherein the open mesh material has a breaking elongation in at least one
of'the machine and cross machine directions of no more than about 50% where elongation is

measured in accordance with ASTM standard D 5034.

55. A bag made at least in part from an open mesh material, the open mesh material
comprising filaments that intersect one another; at least some of the filaments being composite
filaments having a carrier portion of a relatively high melting point and a bonding portion of a
relatively low melting point, the bonding portion of each composite filament being thermally
bonded to other filaments at at least some points of intersection, wherein the open mesh material
extends in machine and cross machine directions, and wherein the open mesh material has a
mass per unit area of less than 30 g/m” and a breaking elongation in at least one of the machine
and cross machine directions of no more than about 50%, where breaking elongation is measured

in accordance with ASTM standard D 5034.

56. A bag comprising:

an open mesh material formed to include a closed end, an open end, at least one side
seam at a side thereof, and a seam at the closed end thereof, the open mesh extending in machine
and cross machine directions, the open mesh material comprising filaments that intersect one
another, at least some of the filaments being composite filaments having a carrier portion of a
relatively high melting point and a bonding portion of a relatively low melting point, the bonding
portion of each composite filament being thermally bonded to other filaments at at least some
points of intersection, and wherein the open mesh material has a mass per unit area of less than
30 g/m’ and a strength to mass ratio in at least one of the machine and cross machine directions
of at least 2.67 N/(g/m”), where strength is measured in accordance with ASTM standard D
5034.
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57.  The bag of claim 56, wherein the open mesh material of the bag has a mass per unit area

of no more than 25 g/m’.

58.  The bag of claim 56, wherein the open mesh material of the bag has a mass per unit area

of no more than 20 g/m’.

59.  The bag of claim 56, wherein the open mesh material has a strength to mass ratio in the at

least one of the machine and cross machine directions of at least 3.30 N/(g/m?).

60.  The bag of claim 56, wherein the open mesh material has a strength to mass ratio in the at

least one of the machine and cross machine directions of at least 4.45 N/(g/m?).

61.  The bag of claim 56, wherein the open end of the bag includes a texturized portion.

62.  The bag of claim 61, wherein the texturized portion includes a band that is bonded to the

open mesh material.

63.  The bag of claim 61, wherein the texturized portion includes a texturizing filament

disposed about the open end.

64.  The bag of claim 63, wherein the texturizing filament is disposed in a non-linear
waveform pattern.
65.  The bag of claim 56, wherein the open mesh material is a non-woven fabric, and wherein

the filaments include first and second layers formed from weft filaments that cross one another at
an acute angle relative to the machine direction, and third and fourth layers of warp filaments
that extend in the machine direction and that are disposed outside of the first layer and the
second layer, respectively, wherein the filaments of each of the third and fourth layers extend at

least generally in parallel with one another in the machine direction.
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66. A bag comprising:

an open mesh material formed to include a closed end, an open end, at least one side
seam at a side thereof, and a seam at the closed end thereof, wherein the bag is sufficiently thin
and compressible that, when a plurality of the bags are piled in a stack and subjected to a force of

267 kN, the stack contains at least 25 bags/cm.

67.  The bag of claim 66, wherein, when a plurality of the bags are piled in a stack and
subjected to a force of 267 N, the stack contains at least 30 bags/cm.

68. A bag comprising:

an open mesh material formed to include a closed end, an open end, at least one side
seam at a side thereof, and a seam at the closed end thereof, wherein the open mesh material is
being formed from filaments that intersect one another, at least some of the filaments being
composite filaments having a carrier portion of a relatively high melting point and a bonding
portion of a relatively low melting point, the bonding portion of each composite filament being
thermally bonded to other filaments at at least some points of intersection, and wherein the open
mesh material has a mass per unit area of less than 20 g/m” and a burst strength of at least 80

kPa, where burst strength is measured in accordance with ASTM standard D 3786.

69.  The bag of claim 68, wherein the open mesh material has a burst strength of at least 120
kPa.
70.  The bag of claim 68, wherein the open mesh material extends in machine and cross

machine directions, and wherein the open mesh material has a strength to mass ratio in at least

one of the machine and cross machine directions of at least 2.67 N/(g/m?).

71. A bag comprising:

an open mesh material formed to include a closed end, an open end, at least one side
seam at a side thereof, and a seam at the closed end thereof, wherein the open mesh material
comprises filaments that intersect one another; at least some of the filaments being composite

filaments having a carrier portion of a relatively high melting point and a bonding portion of a
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relatively low melting point, the bonding portion of each composite filament being thermally
bonded to other filaments at at least some points of intersection, wherein the open mesh material
extends in machine and cross machine directions, and wherein the open mesh material has a
mass per unit area of less than 30 g/m” and a breaking elongation in at least one of the machine
and cross machine directions of no more than about 50%, where breaking elongation is measured

in accordance with ASTM standard D 5034.

72. A bag comprising:

first and second opposed sides, each of which is formed at least in part from a strip of a
sheet material extending lengthwise of the bag from at least one end thereof, wherein at least one
portion of the bag is located between strips of the sheet material and 1s formed from an open
mesh material having a mass per unit area of no more than 30 g/m?,

an end seam extending across one end of the bag and joining the first and second strips
together with at least one layer of the open mesh material therebetween, the end seam being
formed from a seal having a strength of at least 2.5 N, where strength is measured in accordance

with ASTM standard D 5034.

73.  The bag of claim 72, wherein the seam has a strength of at least 4.0 N.

74.  The bag of claim 72, wherein the seam has a strength of at least 6.0 N.

75.  The bag of claim 72, wherein the open mesh material has a mass per unit area of no more

than 25 g/m’.

76.  The bag of claim 72, wherein the open mesh material extends in machine and cross
machine directions has a strength to mass ratio in at least one of the machine and cross machine

directions of at least 3.30 N/(g/m?).
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77. The bag of claim 72, wherein the end seam comprises a first, lower seam, and further
comprising a second, upper end seam extending across an upper end of the bag and joining the
first and second strips together, the second end seam being formed from a seal having a strength

of at least 2.5 N.

78.  The bag of claim 77, further comprising a vertical seam extending the length of the bag

between the first and second end seams, the vertical seam being formed from an overlap seal.

79.  The bag of claim 77, wherein the bag is a gusseted bag in which the first and second sides
are separated from one another by third and fourth gusseted sides formed by the open mesh

material.

80.  The bag of claim 79, wherein the bag is at least generally polygonal in cross sectional

shape along at least the majority of its length after being filled.

81.  The bag of claim 79, wherein at least a majority of the first side is formed from a first
strip of the sheet material and at least a majority of the second side of the bag is formed from the
open mesh material and has a second strip of a sheet material overlaid thereon and thermally

bonded to the open mesh material.

82.  The bag of claim 72, wherein the open mesh material is a non-woven fabric that extends
in machine and cross machine directions and that comprises:

first and second layers formed from filaments that cross one another at an acute angle
relative to the machine direction; and

third and fourth layers that are disposed outside of the first layer and the second layer,
respectively, each of the third and fourth layers being formed from filaments that extend at least
generally in parallel with one another in the machine direction,

wherein the filaments of at least the third and fourth layers are composite filaments
having a carrier portion of a relatively high melting point and a bonding portion of a relatively
low melting point, the bonding portion of each being thermally bonded to filaments of at least

one other layer, wherein the fabric has a strength to mass ratio in at least one of the machine and
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cross machine directions of at least 2.67 N/(g/m?), where strength is measured in accordance

with ASTM standard D 5034.

83. The bag of claim 82, wherein the filaments of each of the third and fourth layers
of the fabric are spaced relatively evenly from one another along the entire length of the strip of

the fabric.

84.  The bag of claim 83, wherein filaments of at least one of the third and fourth layers of the
fabric are spaced closer together within the end seam than in a portion of the fabric that is spaced

from the end seam.

85.  The bag of claim 72, wherein the sheet material is a film material.

86.  The bag of claim 72, wherein the end seam is formed from a fin seal.

87. A filled bag comprising:

an upper end;

an oppositely disposed lower end, wherein at least the lower end is closed;

a body that extends between the upper and lower ends to define an interior volume that
contains items, the body of the filled bag being at least generally polygonal in transverse cross-
sectional shape along at least the majority of its length, the body having at least two opposed
sides formed from an open mesh material having a mass per unit area of no more than 30 g/m?;

the bag having an initial height measured from the lower end to the upper end, wherein
the initial height is measured after the lower end is sealed and after the body is formed but prior
to the items being placed into the bag; and

the bag having a final height, measured from the lower end to the upper level of items in
the bag, that 1s at least 35% of the initial height, wherein the final height is measured after the
items are placed mto the bag and after the bag is placed on a horizontal surface and left

unsupported from above.
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88.  The filled bag of claim 87, wherein the final height of the bag is at least 50% of the initial
height.

89.  The filled bag of claim 88, wherein the final height of the bag is at least 60% of the initial
height.

90.  The filled bag of claim 87, wherein the bag is filled with produce items.

91.  The filled bag of claim 87, wherein the items occupy at least 50% of the interior volume

of the bag.

92.  The filled bag of claim 87, wherein the bag is at least substantially rectangular in
transverse cross sectional shape along at least the majority of its length and has an at least

substantially rectangular bottom.

93.  The filled bag of claim 87, wherein the open mesh material extends in machine and cross
machine directions, and wherein the open mesh material has a strength to mass ratio in at least

one of the machine and cross machine directions of at least 2.67 N/(g/m?).

94. A bag comprising:

first and second opposed sides, each of which is formed at least in part from first and
second strips of a sheet material extending lengthwise of the bag from at least one end thereof,
wherein at least one portion of the bag is located between strips of the sheet material and 1s
formed from an open mesh material having a mass per unit area of no more than 20 g/m” and a
burst strength of at least 80 kPa, where burst strength is measured in accordance with ASTM
standard D 3786, an end seam extending across one end of the bag and joining the first and

second strips together with at least one layer of the open mesh material therebetween.

95.  The bag of claim 94, wherein the end seam being formed from a seal having a strength of

at least 2.5 N.
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96.  The bag of claim 95, wherein the end seam seal is a fin seal.

97.  The bag of claim 94, wherein the open mesh material extends in machine and cross
machine directions, and wherein the open mesh material has a strength to mass ratio in at least

one of the machine and cross machine directions of at least 2.67 N/(g/m?).

98. A method of forming an end seam on a bag comprising: pressing opposed sides of the
bag together under heat and pressure at a temperature of less than 149° C and a dwell time of less
than 0.5 seconds and producing a seam having a seam strength of at least 2.5 N, the bag

including at least two layers of a sheet material and at least one layer of an open mesh material.

99.  The method of claim 98, wherein the compressing step is performed for a dwell time of

less than 0.25 seconds.

100. The method of claim 99, wherein the compressing step is performed for a dwell time of

no more than 0.1 seconds.

101. A method comprising

forming a bag having a sealed lower end, an open upper end, and a body extending
between the lower and upper ends to define an interior volume, the body having at least two
opposed sides formed from an open mesh material having a mass per unit area of no more than
30 g/m’, the bag having an initial height between the upper and lower ends;

filling the bag with items; then

placing the bag on a horizontal surface and leaving the bag unsupported from above,
whereupon the bag has a final height between the lower end and the upper level of items in the

bag that is at least 35% of the initial height.

102. The method of claim 101, wherein the final height of the bag is at least 50% of the initial
height.
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103. The method of claim 102, wherein the final height of the bag is at least 60% of the mitial
height.

104. The method of claim 101, wherein the open mesh material extends in machine and cross
machine directions, and wherein the open mesh material has a strength to mass ratio in at least

one of the machine and cross machine directions of at least 2.67 N/(g/m?).

105.  The method of claim 101, wherein the filling step comprises filling the bag to a level in

which the items occupy at least 50% of the interior volume of the bag.
106. The method of claim 101, wherein the items are produce items.

107. A bag comprising:

first and second opposed sides, each of which is formed at least in part from a strip of a
sheet material extending lengthwise of the bag from at least one end thereof, wherein at least one
portion of the bag is located between strips of the sheet material and is formed from an open
mesh material comprising filaments that intersect one another, at least some of the filaments
being composite filaments having a carrier portion of a relatively high melting point and a
bonding portion of a relatively low melting point, the bonding portion of each composite
filament being thermally bonded to other filaments at at least some points of intersection,
wherein the open mesh material extends in machine and cross machine directions, and wherein
the open mesh material has a mass per unit area of less than 30 g/m” and a breaking elongation in
at least one of the machine and cross machine directions of no more than about 50%, where
breaking elongation is measured in accordance with ASTM standard D 5034;

an end seam extending across one end of the bag and joining the first and second strips

together with at least one layer of the open mesh material therebetween.

108. A bag comprising:
first and second opposed side walls, the first side wall being formed at least in substantial
part from a strip of an open mesh material and at least a substantial part of the second side wall

being formed from a sheet material, wherein
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opposed side edges of the first and second side walls are thermally bonded to one another
at vertical seams;

a lower edge of the strip of the open mesh material is thermally bonded to the sheet
material to form a lower horizontal end seam, wherein the open mesh material extends in
machine and cross machine directions and is formed from filaments that intersect one another, at
least some of the filaments being composite filaments having a carrier portion of a relatively
high melting point and a bonding portion of a relatively low melting point, the bonding portion
of' each composite filament being thermally bonded to other filaments at at least some points of
mtersection, and wherein the open mesh material has a mass per unit area of no more than 30
g/m” and a strength to mass ratio in at least one of the machine and cross machine directions of at

least 2.67 N/(g/m2), where strength is measured in accordance with ASTM standard D 5034.

109. The bag of claim 108, wherein the open mesh material has a mass per unit area of no

more than 25 g/m’.

110.  The bag of claim 109, wherein the open mesh material has a mass per unit area of no

more than 20 g/m”.

111.  The bag of claim 108, wherein portions of the seams along which the strip of open mesh

material is sealed to the sheet material have a tensile strength of at least 20 N.

112.  The bag of claim 108, wherein the open mesh material has a strength to mass ratio in the

at least one of the machine and cross machine directions of at least 3.30 N/(g/m?).

113.  The bag of claim 108, wherein the open mesh material is a non-woven fabric and has at
least four layers of crossing filaments, the layers including at least first and second layers of weft
filaments that cross each other at acute angles relative to the machine direction and third and
fourth layers of warp filaments that extend in the machine direction and that are disposed on
opposite sides of the first and second layers, respectively, the filaments of the third and fourth
layers extending horizontally across the bag and being spaced from one another in the vertical

direction.
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114.  The bag of claim 113, wherein the acute angle is between 20° and 70°.

115.  The bag of claim 114, wherein the acute angle is between 30° and 50°.

116. The bag of claim 113, wherein the filaments of each of the third and fourth layers of the

fabric are spaced relatively evenly from one another along the entire length of the strip of fabric.

117.  The bag of claim 113, wherein filaments of at least one of the third and fourth layers of
the fabric are spaced closer together within a seam than in a portion of the strip of fabric spaced

from that seam.

118.  The bag of claim 108, wherein the bag is sufficiently thin and compressible that, when a
plurality of the bags are piled in a stack and subjected to a compressive force of 27.1N, the stack

has contains at least 36.5 bags/cm.

119. The bag of claim 108, wherein the sheet material is a film material.

120. The bag of claim 108, further comprising a reinforcing strip extending along an upper
edge of'the first side wall of the bag and being thermally bonded to the second side wall of the

bag, the reinforcining strip being formed from a sheet material.

121. A bag comprising:

first and second opposed side walls, the first side wall being formed at least in substantial
part from a strip of an open mesh material and at least a majority of the second side wall being
formed from a sheet material, wherein

opposed side edges of the first and second side walls are thermally bonded to one another
at vertical seams;

a lower edge of the strip of the open mesh material is thermally bonded to the sheet

material to form a lower horizontal end seam, wherein
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the open mesh material is formed from filaments that intersect one another, at least some
of the filaments being composite filaments having a carrier portion of a relatively high melting
point and a bonding portion of a relatively low melting point, the bonding portion of each
composite filament being thermally bonded to other filaments at at least some points of
intersection, and wherein the open mesh material has a mass per unit area of less than 20 g/m’
and a burst strength of at least 80 kPa, where burst strength is measured in accordance with

ASTM standard D 3786.

122.  The bag of claim 121, wherein the open mesh material has a burst strength of at least 120
kPa.

123.  The bag of claim 121, wherein the open mesh material extends in machine and cross
machine directions, and wherein the open mesh material has a strength to mass ratio in at least

one of the machine and cross machine directions of at least 2.67 N/(g/m?).

124. A bag comprising:

first and second opposed side walls, the first side wall being formed at least in substantial
part from a strip of an open mesh material and at least a substantial part of the second side wall
being formed from a sheet material, wherein

opposed side edges of the first and second side walls are thermally bonded to one another
at vertical seams;

a lower edge of the strip of the open mesh material is thermally bonded to the sheet
material to form a lower horizontal seam; and

the bag is sufficiently thin and compressible that, when a plurality of the bags are piled in

a stack and subjected to a compressive force of 27.1 N, the stack contains at least 36.5 bags/cm.

125. The bag of claim 124, wherein, when a plurality of the bags are piled in a stack and

subjected to a compressive force of 27.1 N, the stack contains at least 38.5 bags/cm.
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126. A bag comprising:

first and second opposed side walls, the first side wall being formed at least in substantial
part from a strip of an open mesh material and at least a substantial part of the second side wall
being formed from a sheet material, wherein

opposed side edges of the first and second side walls are thermally bonded to one another
at vertical seams;

a lower edge of the strip of the open mesh material is thermally bonded to the sheet
material to form a lower horizontal end seam, wherein the open mesh material extends in
machine and cross machine directions and is formed from filaments that intersect one another, at
least some of the filaments being composite filaments having a carrier portion of a relatively
high melting point and a bonding portion of a relatively low melting point, the bonding portion
of' each composite filament being thermally bonded to other filaments at at least some points of
mtersection, and wherein the open mesh material has a mass per unit area of no more than 30
g/m’” and a breaking elongation in at least one of the machine and cross machine directions of no
more than about 50%, where breaking elongation is measured in accordance with ASTM

standard D 5034.
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ABSTRACT

An open mesh material includes filaments (1, 2, 3, 4, 11, 12, 15, 16) that intersect one
another. At least some of the filaments are composite filaments having a carrier portion of a
relatively high melting point and a bonding portion of a relatively low melting point, the bonding
portion of each composite filament being thermally bonded to other filaments at points of
mtersection. The material may be a non-woven fabric that contains at least two layers of weft
filaments (1, 2, 11, 12) that may be bordered on one or both sides by a layer of warp filaments
(3,4, 15, 16). When compared to other open mesh materials, the open mesh material disclosed
herein has a superior combination of some or all of high strength, light weight, high dimensional
stability, and openness. Also disclosed herein are articles can be made at least in part from the
material including L-seam bags (20), form fill and seal (FFS) bags (1020), and multi-substrate
bags (2,020). Methods of making those bags also are disclosed.
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